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(57) Abstract: A novel transition metal compound wherein the transition metal belongs to Group 4 of the Periodic Table and the 
fsj transition metal compound has a hydrogen atom ligand and three cyclopentadienyl ligands comprising at least one substituted cy- 

Oclopentadienyl ligand. The novel transition metal compound can be used as a component of a catalyst exhibiting high activity for 
olefin polymerization and is characteristic in containing no halogen element 
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w m m 

TV^r ^fiJl^POi:*3i5-C*fe6 (fc £ ;U3. SYNTHESIS, January 1988, 1-19. 
#^0S5 8 - 1 9 3 0 94§:4M&&i?£;Mf 5.^t^-Ct5.)„ v'* 

^S^S^^b-T5i:$^tTV^S («^sp 7 - 3 7 4 8 8#4fc#fcir)„ 
b£> b. - tb k ©S#&«fl^4k<B:fc^#tt j e / n^y^v?x-;Hh^fe, 

20 r^T% rfr^-eKiVKoflxD MJ n^iy^^x^Wb^ifex M> *® 

^^^O^>'^^^W'fb^dS^$ttTV^S 0 fc£;tfc£. C p 3 Z r C 1 (Bui. 
Chem. Soc. Fr. , 1978, 11-292). Cp 3 Z rMe (Organometallics 1997, 16, 531). 
(MeCp) 3 ZrCl (Bui. Chem. Soc. Fr. , 1978, 11-292). 
(Me 3 SiCp) 3 ZrCl (Acta. Cryst. , 1995, C51, 10). 
25 Ind 3 MCl (M=Zr. Hf) (J. Organomet. Chem., 1997, 544, 139) 

*t*-T*$ft#$*LTV^<E>r±C p 3 Z r HO^-Cfe^ ( I R^^f^fe t R a m a n # 
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Effete J; S«3t^Wf* J. Organomet. Chem. , 1982, 235, 69 {:i!B^£*U X*||eI 
Htm?- ±Sfll3t«¥tftt0rganometallics, 1999, 18, 3170 fcUBftSfrl/CV^). w 
©M©Wfei:tTft, Cp 4 ZrtCLiAl H 4 £r£j£& J £S#& k 
Cp 4 ZrEt-BuL i Z>Jjfe(DWtei bHTV^5 0 ZL)nb<D&& 

5 »I^Ct>C p 3 Z r C 1 U i A 1 H 4 W$t5^ % Cp 3 Zr 

tec p ia&^^fifns if <!>mKJ&i>*£. C g Brt&<Sr#5 r. £ d*jgi LV\, * fc, 
10 W(3:£:A,£f&v\, 

y — *fc»^>^ y —<Di$v XT'? 4 e>*vrv*5„ 
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mxnr^/^^^m^. < &&-tz> r. t &£& bv\ 

15 Ht5ii:^<f 9ri^#5„ £ftfetfftfcW£Mfc'fr*W\ 4j»^fe 
25 ^B^O^^ 

^Tum^^b^V^ft^^m^^^ti^i-S^^TN 3o©^n^ 
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*%WV>% 1 ©*f«**MtJHflsa»*W\ £AT<£>— (1) T't§^, 
(C S R X R 2 R 3 R 4 R 5 ) (C 5 R 6 R 7 R 8 R 9 R 10 ) (C 5 R 1 1 R 1 2 R 1 3 R 1 4 
5 R 1 5 ) M 1 H • * • (1) 

K^, (C 5 R 1 R 2 R 3 R 4 R 5 )> (C 5 R 6 R r R 8 R 9 R 10 ) *5£t>* (C 5 R X1 R 
i2 R i3 R i4 Rl5) ft^^ft^n^^^xi/pg, *>5V>W\ 

^^i^^/i^&igU R\ R\ R\ R\ R\ R\ R\ R 8 . R\ 
R*\ R 11 , R 12 , R x \ R 14 , R 15 »7Km^s 1 ~ 3 0 ©£Mb7K# 

^fi^nm— T^S^oXt £v\ £fc, iti^o?^ R\ R 2 x R 8 * R\ 
R\ £>5VM3:R\ R 7 , R\ R 9 , R*\ fcSV^R 11 , R 1 2 . R 1 3 > R 14 s 

fcTcU R\ R 2 > R\ R\ R\ R\ R\ R\ R\ R 1( \ 

is r 1 1 x r 12 , r 1 \ r i4 n R is (D^tj:< th-^i^mm^-^<owmmxh 

*38WO*2©»(j^lHIi^»tt, ^T©-tS; (2) tg^tiS, 
(C 5 R 16 R 17 R 18 R 19 R 20 ) (C S R 21 R 22 R 23 R 24 R 25 ) (C 5 H 2 R 26 
R 27 R 28 ) M 2 H • • • 5£ (2) 

20 C 5 R 16 R 17 R 18 R 19 R 2 \ C 5 R 2 1 R 2 2 R 2 3 R 2 4 R 2 \ *5«fctJ* 

C 5 H 2 R 26 R 27 R 28 ^- ; e^tLi/^ o/<y^i?x=/H, fcSVMS, ft^i? 
n^y^^xn^S^gU R 16 , R 1 7 N R 18 , R x \ R 2 \ R 2 \ R 2 \ 
R 2 \ R 2 4 N R 2 \ R 2 \ R 2 \ R 28 f*7K«^> R*ftl-3 0©Rft** 

25 ^HlPI-tftJIftottiV^ 4*:, R 1 6 n R 17 . R x \ R 1 9 % R 2 \ h 
5V^R 2 \ R 2 \ R 2 \ R 2 \ R 25 > *>5V^R 2 \ R 2 \ R 2 \ te-^fr 

*?U R*\ R*\ R 18 . R 19 > R 2 °n R 2 \ R 22 . R 23 . R 2 \ R 2S \ 

r z \ r 2 \ R z8 <D'ptj;< t ^-^n^mm^-u^m^xh^o M 2 \tmm 
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4 

*H^©f 3<Dl^J||^t)Hs Ji|B(7)— ^ (2) R 2 \ 
R 2 \ R 2 8 s ifi 1 {i N 2#u 3{&<D^i9^9^*^'a'bfcS^m'fk:^-C*fc 

So 

5 ^PJ(D^4(DS^M^#>«. £17©-^ (3) -e^£*L3 0 

(C 5 H 2 R 29 R 30 R 31 ) (C 5 H 2 R 32 R 33 R 34 ) (C 5 H 2 R 3 5 R 3 6 R 3 7 ) 
M 3 H • • ' 5£ (3) 

[5£fK (C 5 H 2 R 29 R 30 R 31 k (C 5 H 2 R 32 R 33 R 34 h *5£T>* (C 5 H 2 
R3SR 36 R 3 7) ^ ^ft^fo*/? u^^#*J=^~jvm, fc5VMi s B^V^n 
10 ^:/*v^=/vS£^U R 2 \ R 3 \ R 31 s R 32 s R 3 \ R 3 \ R 35 > 

r 3 \ R 37 fi7Kmj©^. o<Dmkfrmm-£frM%mmi~3 o<om 

R 29 , R 3 \ R 3 \ $>5V^*R 3 \ R 33 , R 3 \ fc£VM3R 3i \ 
R 3 \ R 37 {± N *fr^*LXV^lfc^LT3*^fczk*2£ (^^=»at^tf) £ 
15 ^J&L-C*>&V\ fcfcU R 29 . R 3 \ R 3 \ R 3 \ R 8 \ R 3 \ R 35 > 

R 3 \ R 37 ©4>&< t h— o^Tkm^^^e^ST'fcSo M 3 f±jg^#^4 

^B^^^S^S^M'fb^f*. ±IBC0— #5*; (3) t****^ R 2S \ 
R 3( \ R 31 , fcSVMiR 32 , R 33 , R 3 4 6 VMS R 3 5 , R 36 , R 37 

*&m<D$5 6(Dm&&mik&®te. ±ib©— «a (3) 3o©i 

fti/^B^y^v^x^/H, (C 5 H 2 R 29 R 30 R 31 ) ^ (C 5 H 2 R 32 
R 33 R 34 ) , *3J:t^ (C 5 H 2 R 35 R 36 R 37 ) 2*, |I] — © T* *> 5 3 

25 ^i|OB7©l^Ift^(t^ UT<D-Wt#: (4) -T?^£*L3 0 
(C 5 H 3 R 38 R 39 ) (C 5 H 3 R 40 R 41 ) (C 5 H 3 R 42 R 43 ) M 4 H 

• • -5£ (4) 

D£«K (C 5 H 3 R 38 R 39 K (C 5 H 3 R 40 R 41 k *5£t* (C 5 H 3 R 42 R 43 ) 
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£r*U R 3 \ R 3S \ R 4( \ R 41 . R 42 > R 4 3 teTMftfliC^ R*ftl-30© 

T*fc*K ^n^ni^— T'tS^oT'biV^ R 3 \ R 39 , fcSWiR 40 , 

R 4 \ &5VM3R 4 \ R 43 {i, ^*L^fr5:v^^LT«:ifc£Mfc7k3f£ 
5 ^#5t^tf) ^UTt^, fcfcU R 3 \ R 3 \ R 4 \ R 4 \ R 4 \ 

I^^n^y^^x^S, (C 5 H 3 R 38 R 39 ) N (C 5 H 3 R 40 R 41 
10 ) *5«fcT>* (C 5 H 3 R 42 R 43 ) tf*. |fg — Ofllit^feS^^^JR^^^-efe 

^fgpj^fg 9 ©a^JR^fttt. 6*T<£— «5* (5) ti$tl5„ 
(C 9 R 44 R 45 R 46 R 47 R 48 R 49 R 50 ) (C 9 R 5 1 R 5 2 R 5 3 R 5 4 R 5 5 R 5 6 
R 5 7 ) (C 9 R S8 R 59 R 60 R 61 R 62 R 63 R 64 ) M 5 H • • • 5£ (5) 

15 [5fc*K (C 9 R 44 R 45 R 46 R 47 R 48 R 49 R 50 K (C 9 R 5 1 R 5 2 R 5 3 R 5 4 R 5 5 
R^R 57 ), 3o£Tj? (C 9 R 58 R 59 R 60 R 61 R 62 R 63 R 64 ) ^"f 
=/H, foSVM*. tt&W v9*=./i^«r3tu R 44 ~R 64 fi^K*m-^> Jfc*8ci 

~3o ©^k**36*fctt^*tfc i~3o (Dmk*m&m&&te%-rz>mmtr<< 
m&T'foVs 'tfr^tim— ni^ott j;v\ ^fc. ^^b©5^R 44 ~ 

20 R s \ fc5VMiR 51 ~R 5 \ fc^fiR 68 ~R 84 tt**L^ft:EV^*&^LTSft 

*IS©I10roIWMlt EAT©— (6) "T?^$;h,3o 
(C g H 3 R 65 R 66 R 87 R 68 ) (C 9 H 3 R 69 R 70 R 71 R 72 ) (C 9 H 3 R 73 R 74 
25 R 7S R 76 ) M 6 H • • ■ ^ (6) 

[^^U (C 9 H 3 R 65 R 66 R 67 R 68 ) > (C 9 H 3 R 69 R 70 R 71 R 72 

) *5j;tf (c 9 h 3 r 7 3 r 7 4 r 7 5 r 7 6 ) tt-tft-eaw ^-^s. fcsv^ 

tt. ii^yfci/H^iu^ R 65 ~R 76 te7k*JjiC^ ^*ifci~3 0 

(D^ihT^m^tcnmmm 1 ~ 3 o ©^^7K*^gms^wi-5^r^^ 
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t*:^/^© 4flu 5 lis 6{Su 7 {4 S-S^l, -tft^frbS. 

5 M fl r4JS##i£4j&<&j»#&JRS:*-t-. ] 

*&W<D$5l 1 <Dm&&mfc& ! $0te, ±|BO— ^ (6) 300f 
^^7*=/^. (C 9 H 3 R 65 R 66 R 67 R 68 h (C 9 H 3 R 69 R 70 R 71 R 72 )*5 
«tt>* (C 9 H 3 R 73 R 74 R 75 R 76 ) tf*. ©#3t-e*>5»^4kJR'fb'a-«J-e«)S. 

^«©n 2<Dm&&mk&m-$., ±m<d-w& (d ~ (6) 

*3S9!©jg^JiHfc^ (-AM (l) ) fc*sv^ c s R 1 R 2 R 8 
R 4 R 5 N C 5 R 6 R 7 R 8 R 9 R 1 0 & <fc IF C 5 R 1 1 R 1 2 R 1 3 R 1 4 R 1 5 f« 
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R\ R 2 ^ R 3 ^ R 4 . R 5 . R 5 N R 7 > R 8 , R 9 > R 1 <\ 
R 11 . R 12 . R 13 . R 1 4 > R 15 te7kifJ!!^ 1 ~ 3 0 (Dmtik 

fe5:i^t*l<, 3 fetett 1 ~ 1 8 U^„ *fc 

illf)©^^ R\ R 2 > R 3 . R 4 s R 5 N ifcSVMiR 6 , R 7 . R 8 •» 
R 9 % R 1£ \ &3VM3R 11 , R 12 N R 1 =\ R 14 N R 1 5 fc^ fr^tLSlVN *C 

10 R 1 , R 2 > R=\ R 4 , R 5 N R 8 N R 7 . R 8 N R «\ R 1 ° N R 1 1 , 

r 12 , r 13 . r i4 n r is (d^^< t h— ote7kmm*sxt\~<Dm&mx«&> 

R\ R\ R\ R\ R 5 ^ R 6 s R\ R\ R\ R 1 °. R x \ R 1 2 , R 13 , 
R 1 \ R 15 <^fb7k*££ ttij:, ^/i^ N 7*n t°/^ v ^^/^, 

15 ^yf/H, ^^v-/l^S> is? n^*^;vmt£i£<DTsV2c;vm ; tf^/^ N 7!) 

m s ^u^/uy^-^m^ ^^7x^1, MJ^f/i/7x=/H % by 

20 ^f-VA^m. ^yXtKP/H, 7x^13^ ^s^/K/fvv-^ 

7 /l^S &}£ (DTD -/kT/W^/H ft if 2* # If b ft 5 . ^tib te#0£a 5 fcoTt) 

ttfj:, if/H, 7"olf/H N 7f/H, ix^ n 

25 ^©tft^^f/H, if/H, ra tT/H, /f/H, 7x=/H^5 

R\ R 2 , R\ R 4 % R\ R\ R\ R 8 N R 9 X R 10 , R 1 1 N R 1 2 > R 13 N 

r 1 4 , r 1 5 (ommm. i~3o (Dmkfcm&m&mz.mi-z&mfr'i mm t ltii s 



WO 2004/037841 



9 



'2003/013610 



^='ri//i/I^^©7/^^I^itIt 1 bo7/^^!]/i'S; tf~/i^ TV 
;vmt£¥(DT;v^~;v&*U&&\^^T;v&~;vi/}) ; 7x^/H, ^ 

5 }> y t^/v:7^~^ n t^^^/^s t7f/kS, 7yMJ^s^^©ry- 
/^x&si&k^ot y -/i^v- y fr-£\ y y f/H, ^ x^f/n, y 

10 IMlli b^f/i-^y/H, fyxf/wyij;^ F'J7a 

y^^> h y 7x=/w!) /i^a^tf bns„ rtt fetfMfc ft 1 -e% b 

!J^f^^!)/H N h y xf y h y 7x=/Vv^!J 

15 Hcfc, ^frLk<D?*>, R\ R 2 % R\ R\ R\ fe§VMtR 6 > R\ R\ 
R«\ R x \ fc5VM£R l \ R 12 , R 1 3 „ R 14 , R 15 tt, ^^SlV^ 4# 

C 5 R 1 R 2 R 3 R 4 R 5 > C 5 R 6 R 7 R 8 R 9 R 10 , C 5 R 11 R 12 R 13 R 14 R 15 i: U 
20 T> ^ftftjfcte-f >"7^/U ; *?-/Um, xf/H, "T^tVl^ ^is 

=*vW ; if -/^m, T V /uSft ^©T/v^^/^SSr 1 BU-t^-tZT 

25 7?^xwi/g, f y :/n fcVt^^^/l^. MJT'f/^xx/wS, 1^7x^1, 

•^t^^s. r>-b y /i^ft^or y — ^m^imu-t^i-^rv — /W^f= 
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ft if^T/t^wS^ li^lttST/i'^y/'f ^7*=/^ ; T y 

5 ;i^S^ if ©7;v^-^^SIr l i^±f t5 7;^^;^yy^ yf=^ ; 

^vl^^^/i^ MJ^f/V7x=/H > MJif-;l/7x=^S, f y rT'n \£/v 
7 au~;v^ hP7'f;V7x^;l/S > •^T'fvi'^ T^h])^& 

10 x^^I, 7^y^S> ^yXt K!J^ 7x=;v7alf/vi N T^^/i^ 
^ t7 ^ ;H^i if©7 y ^7^^/HI: 1 iJ^lf t5 7 y -;^7^ 

;H % 7°afcVl^S N T^/t^g^ ^^V^S. i/^n^dr 

15 v^S&if^T/l^/l-SS: 1 i&l±tt§7^^^v f ^yy'{ ^x-zW ; tf—A' 
1, T y /i^fr if <F>T fV *r ~ jv~&%. lffi&L_k^-fZ>T jvfr =/W<^y J — 
/U; 7x=;H x ^^^7x^1, v^^/t'T' cc^/l'g, v'T'cit^x^ 
v^^v^:?^ — h y ^^/i^^^^^Ss byxf;i/7x=;i/S, b 

y T^n t^T^—yi^ h y 7^/1^:7 ;n^i^ N tf7^=/^ N -^^^^S> r 
20 > v y if <z>r y i M±tt57y — /w^^y-f ^^/w ; h 

7'f;^l > ^v^vi'g. ^^V/vg, a^^v^S^ if 
25 & lWl&,±.^i-tZ>T/l'*Ji'TXu~/U ; tf~/kg N T y /i^gft if OT/i^^/l^ 
?rli^±ft57^>7-.^7Xv^; 7x=;H, ^^^71^7^=/^, 
xf;i/7x=/Vl, i?-?u t°/U7 ^~/um, v J 7 f f^7x=;H % h y * =f-)V7 
=c~/U&, byxf/W7xx;l/S s h y T^n fcVl^T'^xi/kS^ |> y 7'f;V7 :x;~ 

t*7x-/n, t7f;n, r^h y^g&if©r y-^g£ ii®^_l^t 
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• ■ • it 1 



• • "ft 2 



15 7x^/1/^^^ = ^^ HJ/Wyf = /K If T7 ~ /l"f 
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/K ^/n^/i/^yf^/u, M)7*Dt°/W = r- h y tf/i^-f 
yf-^> isf — jv^ Y V -f^)Vs{ yf=/K f h7 7=f- >vs( 

y-r^/K *?y ^ =-;Vy( ^=f=.;v^ * f-jvy zc ~/i"C yf^^ ^■A^-f- 

fMyyox^/K ^yy^^s^ ft £rasai*tf bats, 

Plf/Wy7-/K 7b77*Wy7 = /K 7i=Hyf=/K "7-7 

^-/l^^tf ibtlZ 0 #tC0^b<fi, ^>'7 f ^/U > 7f7^f/Wy 

7 a. —/i^ yf=^v ^ yy*^ =/v, i^^yy^f yf=^^ 

M 1 4*<oai^JRS:f&i- 0 
^^Ol^ilfb^l (-^5£ (2) ) ^*5V^T, (C 5 R 16 R 17 
R 18 R 19 R 20 ), (C S R 21 R 22 R 23 R 24 R 25 K 33£U« (C 5 H 2 R 26 R 27 

^S«:*U R 16 ~R 28 te, ^©aH^^JR^fe (HttsS (D) ©RWC* 
b^R l -R 18 ^Pl«3&*3tS:38«l-r<5r. 5„ fcfcLR 16 ~R 28 <D4>ft 

*&w<Dm&&mik&m (— #a; (2) ) fc*Jtt«»*uvN#3ftr±x em 

n^^^^3i=.yuS (C 5 H 2 R 26 R 27 R 28 ) ©f^lR 26 , R 2 7 
*3 «fctKR 28 tfS, 2#\ 3GL<Dm*> ^5^#^^^bfct><D-CfcSo 

*»W©»S^JR^* (— «5£ (3)) fc*SV^T, (C 5 H 2 R 29 R 30 R 31 ) 
, (C 5 H 2 R 32 R 33 R 34 h JSilJt (C S H 2 R 35 R 36 R 37 ) ^frL^frLi^ 
n-<^i^c^/i^ &5VMi s W&'y? u^ff v^^/i^&^u R 29 ~ 
R 37 te. ffir3£0»^JRft^«b (-«5fc ( 1 )) Ot&PJlT'^LfcR^R 15 ^^ 
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m&&m<k&m (—m^, (3)) ^^s^bv^^f*. 

^D^y^^x=/H©ItiR 2 \ R 3C \ R 31 N fc£^&R 32 s 
5 R 33 . R 3 4 N -5 VMi R 3 5 X R 36 , R 37 ^. i flr % 2£l, 3{3lO|H<9 

n^:/^ >^ai = ^g N (C 5 H 2 R 29 R 30 R 31 ) , (C 5 H 2 R 32 
R 33 R 34 ) N (C 5 H 2 R 35 R 36 R 37 ) tit s ^-©-SilOtOt'fcSo 
^Moa^JR^I* (-^ (4)) m*5V^ (C 5 H 3 R 38 R 39 ) N (C 5 
10 H 3 R 40 R 41 )s *5<tT>* (C 5 H 3 R 42 R 43 ) f* N tt^fris* n^y^ S^^/l- 
S> fcSVM*. fii/^n^y^^x^i^U R 3 \ R 3 \ R 4 \ R 4 \ 

s?a:=/i^aESr*u N R 38 ~R 43 «, mft(Dm®&mik&vo (D) 

m&&mik&m (— ^ (4)) ic&ttS^LWjfiatte, 3o©||^n 
^^i^r^K. (C 5 H 3 R 38 R 39 ) „ (C S H 3 R 40 R 41 ) % *5 J; 
T* (C 5 H 3 R 42 R 43 ) flSHg — OtlOtO-CfcS, 
20 ^ISWoa^M^'fe (— (5)) te*5V>"C % (C 9 R 44 R 4S R 46 R 47 
R 48 R 49 R 50 )n (C 9 R 51 R 52 R S3 R 54 R 55 R 56 R S7 ) N jo «fc tJ 5 (C 9 R 58 

R 59 R 60 R 61 R 62 R 63 R 6 4) ^^fo^^^f — As^ fc^V^ ft>f yf 

=^as«r*u r^-r 64 ***^^ j^*#:i~3 0 <Dmk*mmtifctei%m 

|fci~3 0©mb7K*^«tfeS^Wi-5W«l^*S-c*)*), -tft-eftlP!— • 

«PtC#*LV\, R 44 ~R 64 (D^{b7km^t UTI±, ^,1^. ^ptf 
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xf/U7x=/H, i?^a^7x^/H, V-f^/vy *.^;vm, MJ^W 

^36, "7-7^/^ ryf!)/H^^©7!J^S; h y 

5 :7^^/t^ ])/H, ^yXtK!)/H, ^^^/i^n t'/H N 

bTte, *?-/um. ^^/i-S. r/nfcVi'g. /f/H, V^n 
^*ci/A'&* 7D/H, 7xx/H^5f &tl5o Z.frh<Dib 

mizftt. bV^ 

R 44 ~R 64 ©^iici~3 o ^mbTKm^ams^^-rewm^^^st b 

xn, ^f/H, xf/vI N 7'n t>S, r/fvi^ ^7f/>S^ ^^ix/H, 

^7^f^7xx/H, V^=f-/v? a^^;v^ i?-7uK°/isy^~/um^ ^zf'f-jvy 
^^/^m, hV ^f/i^7x=/H, MJ ai^ /V7 x=/H, MJ7ntVi/7xx 
/Vl, b y y^jVV xX/H, tT7xn/H x ^-7^/^ N 77h!) /v^ft if<£> 

r y ^^i^tti(^o7 y — y ; h y f/n, ^ x^f/H % 

/i^s^ifor y -/>7^^/vi^ttitt)07 y — /^r/var^^ y /H^=e if a* 

fl:^ i Ltiix h y t« f/w^ y /um, h y ^^/v-v" y ^m, h y tr*^ 
y b y ^^-^ y h y tr ~>v*/ y b y r y y /wi> h y 
25 7x=/wp /i^a^f bftSo r^^^-fb^o't'T^ h y ^W!) /Us 

h y jc^/l^/y h U7xx/i,vy/H^^t bV\ 

£fc, mb<^7*>R 44 ~R 50 > fc£VM3:R 51 ~R 5 \ 5 VMiR 5 8 ~R 6 4 
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Vy^/v ; tf-A*^ xf;uS s zf^/ls^ ^V^/l^ 

^^i//H, u^3c*s;vmt£}£<DT;v3r;\/m%: l iKJbft5r/^My 

i-y^-^m, ti/y v svmtt ¥<dt v —sum* i m&-tftirZ)T }) —fr^^y^ 

10 /v/n tf/H, 7x^/^1, ^?>ry j ;vm?£¥<DT y — ^T^^/H?: 1 
^ N T'otVvl, T'f/l'I^ ^i/^v^^ ^^ri/^S, v^o^^iX 

15 y^=^;v^ i?? ^1/7x^/1/1, v^^/i^cx^/l^ v?7 p a^7x=/Vl, 
tVi^^-zi^, MJ7^7x^/H, \?y^~svm. i-y^/um, T^hV 

/v>mtK ¥(dt y — /v-s^r i fi^iftsry — jw^-^yj ^*f~jv ; h y ^-jv 

20 =/U7*f;H, ^^7>f /H^i ^©7 y 1 i«±f t57 y - 

25 y-YVT^/K ^^^^/^ >^~/V N ^-jU^^Oy ^ l/f^/V^ 

if b tt 5 o 
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*«iBOmifl5^* (-jtt^C (6)) fc*5V^T\ (C 9 H 3 R 65 R 66 R 67 
R 68 K (C 9 H 3 R 69 R 70 R 71 R 72 ) *5J:U« (C 9 H 3 R 7 3 R 7 4 R 7 5 R 7 6 ) te^r 
fi^M^f"^^. fc3V^ % f^y^^/H^tU R 65 ~R 76 te> Su^fe 

(om&&mfc&m (5)) ^mB^T^LrcR 44 ~R 64 ii^#^«5t^@ 

©5*)R 65 ~R 8 \ *5j;tJ«R 69 ~R 72 . $o£XfR 73 ~R 76 n^:tlJ:ticr)4 

bTSft^^-fb*** (#m^:«atsr^tp) Wtxt^v\ 

M&&mfc&%) (— jttsS (6)) K:3srt«#*UV^aftW: N 3o©fI^yf= 

10 (C 9 H 3 R 65 R 66 R 67 R 68 h (C 9 H 3 R 69 R 70 R 71 R 72 ) £>J;t>* (C 9 

H 3 R 73 R 74 R 75 R 76 ) ^|^— (^jflit^t^-e&So 

Zr, Hf^^JlS, r.HPjO^-e. 0£L<te, Ti, Zrtfc^ 
ff*L<fiZrtf*>5„ 

Cp 2 (MeCp) Z r H> Cp 2 (EtCp) Z r H N 
Cp 2 (PrCp) Z r HU Cp 2 (BuCp) Z r H x 
Cp 2 (PhCp) ZrHU Cp 2 (Me 2 Cp) Z r H N 

20 Cp 2 (MeEtCp) Z r H N Cp 2 (MePrCp) Z r H N 
Cp 2 (MeBuCp) Z r H N Cp 2 (MePhCp) ZrH N 
Cp 2 (EtjCp) ZrH, Cp 2 (Me 3 SiCp) Z r H> 
Cp 2 (Et 3 SiCp) ZrH, Cp 2 (Ph 3 SiCp) Z r H > 
Cp 2 ((Me,Si) 2 Cp) ZrH N Cp 2 (Me 3 Cp) ZrH, 

25 Cp 2 (Et a Cp) Z r H N Cp 2 (Pr 3 Cp) Z r H N 
Cp 2 (Bu 3 Cp) Z r Cp 2 (Me 4 Cp) ZrH, 
Cp 2 (Et 4 Cp) Z r H N Cp 2 (Pr 4 Cp) ZrH, 
Cp 2 (Bu 4 Cp) Z r H> Cp 2 (M e s C p ) Z r H N 
(MeCp) 2 (Cp) Z r H N (M e C p ) 2 (EtCp) Z r H, 



WO 2004/037841 




2003/013610 



(MeCp) 2 (PrCp) ZrH, (MeCp) 2 (BuCp) Z r H N 
(MeCp) 2 (PhCp) ZrH, (MeCp) 2 (Me 2 Cp) Z r PL 
(MeCp) 2 (MeEtCp) ZrH, (MeCp) 2 (MePrCp) ZrH, 
(MeCp) 2 (MeBuCp) ZrH, (MeCp) 2 (MePhCp) Z r H, 
(MeCp) 2 (Et 2 Cp) ZrH. (MeCp) 2 (Me 3 SiCp) ZrH, 
(MeCp) 2 (Et 3 SiCp) Z r H N 
(MeCp) 2 (Ph 3 SiCp) ZrH, 
(MeCp) 2 ((Me 3 Si) 2 Cp) ZrH > 

(MeCp) 2 (Me 3 Cp) ZrH, (MeCp) 2 (Et.Cp) Z r H N 
(MeCp) 2 (Pr 3 Cp) ZrH, (MeCp) 2 (Bu 3 Cp) ZrH, 
(MeCp) 2 (Me 4 Cp) Z r H N (MeCp) 2 (Et 4 Cp) Z r H N 
(MeCp) 2 (Pr 4 Cp) ZrH, (MeCp) 2 (Bu 4 Cp) Z r H N 
(MeCp) 2 (Me 5 Cp) Z r 

(BuCp) 2 (Cp).ZrH, (BuCp) 2 (MeCp) Z r H, 
(BuCp) 2 (EtCp) Z r H N (BuCp) 2 (PrCp) Z r H, 
(BuCp) 2 (PhCp) Z r H s (BuCp) 2 (M e 2 C p ) Z r H, 
(BuCp) 2 (MeEtCp) Z r H N (BuCp) 2 (MePrCp) Z r H N 
(BuCp) 2 (MeBuCp) ZrH N (BuCp) 2 (MePhCp) Z r H N 



(BuCp) 


2 (E t 


2 Cp) ZrH, (BuCp) 


2 


(Me 


3 S i C p) Z r 


(BuCp) 


2 (E t 


3 S i C p) Z r H N 










(BuCp) 


2 (Ph 


3 S i C p) ZrH, 










(BuCp) 


2 ((M« 


j 3 Si) 2 Cp) ZrH. 










(BuCp) 


2 (Me 


3 Cp) ZrH s (BuCp) 


2 


(E t 


3 C p) 


Z r 


(BuCp) 


2 (P r 


3 C p) Z r H N (BuCp) 


2 


(B u 


3 C p) 


Z r H, 


(BuCp) 


2 (Me 


4 Cp) Z r H N (BuCp) 


2 


(E t 


4 C p) 


Z r H N 


(BuCp) 


2 (P r 


4 Cp) ZrH, (BuCp) 


2 


(B u 


4 Cp) 


Z r H. 


(BuCp) 


2 (Me 


S C p) ZrH, (Me 3 S i 


Cp) 2 


(Cp) 


Z r H N 


(M e 3 S i 


Cp) 2 


(MeCp) ZrH, 










(M e 3 S i 


Cp) 2 


(E t C p) Z r H N 











18 



(Me 3 SiCp) 2 (PrCp) ZrH, 

(Me 3 SiCp) 2 (BuCp) ZrH, 

(Me 3 SiCp) 2 (PhCp) Z r H x 

(Me 3 SiCp) 2 (Me 2 Cp) Z r H % 
5 (Me 3 SiCp) 2 (MeEtCp) ZrH. 

(Me 3 SiCp) 2 (MePrCp) Z r H s 

(Me 3 SiCp) 2 (MeBuCp) Z r 

(Me 3 SiCp) 2 (MePhCp) Z r H s 

(Me 3 SiCp) 2 (Et 2 Cp) Z r H N 
10 (Me 3 SiCp) 2 (Et 3 SiCp) Z r H % 

(Me 3 SiCp) 2 (Ph 3 SiCp) Z r H N 

(Me 3 SiCp) 2 ((Me 3 Si) 2 Cp) Z r 

(Me 3 SiCp) 2 (Me 3 Cp) Z r H> 

(Me 3 SiCp) 2 (Et 3 Cp)ZrH N 
15 (Me 3 SiCp) 2 (Pr 3 Cp) ZrH, 

(Me 3 SiCp) 2 (Bu 3 Cp) Z r H N 

(Me 3 SiCp) 2 (Me 4 Cp) ZrH, 

(Me 3 SiCp) 2 (Et 4 Cp) Z r H> 

(Me 3 SiCp) 2 (Pr 4 Cp) Z r H N 
20 (Me 3 SiCp) 2 (Bu 4 Cp) ZrH, 

(Me 3 SiCp) 2 (Me 5 Cp) Z r H N (Me 2 Cp) 2 (Cp) Z r H N 

(Me 2 Cp) 2 (MeCp) Z r H N (Me 2 Cp) 2 (EtCp) Z r H N 

(Me 2 Cp) 2 (PrCp) Z r (Me 2 Cp) 2 (BuCp) Z r H, 

(Me 2 Cp) 2 (PhCp) Z r H N (Me 2 Cp) 2 (MeEtCp) ZrH, 
25 (Me 2 Cp) 2 (MePrCp) ZrH. 
(Me 2 Cp) 2 (MeBuCp) ZrH > 

(Me 2 Cp) 2 (MePhCp) ZrH, (Me 2 Cp) 2 (Et 2 Cp) Z r H N 
(Me 2 Cp) 2 (Et 3 SiCp) Z r H % 
(Me 2 Cp) 2 (Ph 3 SiCp) ZrH % 
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(Me 2 Cp) 2 ((Me 3 Si) 2 Cp) Z r H. 
(Me 2 Cp) 2 (Me 3 Cp) Z r H x 

(Me 2 Cp) 2 (Et 8 Cp) Z r H, (Me 2 Cp) 2 (Pr 3 Cp) Z r H N 
(Me 2 Cp) 2 (Bu 3 Cp) ZrH x (Me 2 Cp) 2 (Me 4 Cp) Z r H N 
(Me 2 Cp) 2 (Et 4 Cp) Z r H N (Me 2 Cp) 2 (Pr 4 Cp) Z r H s 
(Me 2 Cp) 2 (Bu 4 Cp) Z r H N (Me 2 Cp) 2 (Me s Cp) Z r H N 
(Me 3 Cp) 2 (Cp) Z r H % (Me 3 Cp) 2 (MeCp) Z r H N 
(Me 3 Cp) 2 (EtCp) ZrH. (Me 3 Cp) 2 (PrCp) Z r H N 
(Me 3 Cp) 2 (BuCp) Z r (M e 3 C p ) 2 (PhCp) Z r H, 
(Me 3 Cp) 2 (Me 2 Cp) Z r H x (Me 3 Cp) 2 (MeEtCp) Z r H N 
(Me 3 Cp) 2 (MePrCp) ZrH, 
(Me 3 Cp) 2 (MeBuCp) ZrH^ 
(Me 3 Cp) 2 (MePhCp) Z r H N 

(Me 3 C p) 2 (E t 2 C p) Z r H N (M e 3 C p ) 2 (E t 3 S iCp) Z r H N 
(Me 3 Cp) 2 (Ph 3 SiCp) Z r H N 
(Me 3 Cp) 2 ((Me.Si) 2 Cp) Z r H. 
(Me 3 Cp) 2 (Et 3 Cp) Z r 

(Me 3 Cp) 2 (Pr 3 Cp) Z r H N (M e 3 C p ) 2 (Bu 3 Cp) Z r H N 
(Me 3 Cp) 2 (Me 4 Cp) ZrH. (Me 3 Cp) 2 (Et 4 C.p) Z r H N 
(Me 3 Cp) 2 (Pr 4 Cp) Z r H > (M e 3 C p ) 2 (Bu 4 Cp) Z r H N 
(Me 3 Cp) 2 (Me 5 Cp) Z r H N 
(MeCp) 3 ZrH N (EtCp) 3 Z r H, 

(PrCp) 3 ZrHU (BuCp) 3 Z r (PhCp) 3 Z r H, 
(Me 3 SiCp) 3 ZrH N (Et 3 SiCp) 3 Z r H> 
(Ph 3 SiCp) 3 ZrH N (Me 2 Cp) 3 Z r H. (Et,Cp) 3 Z r 
(Pr 2 Cp) 3 Z r H\ (Bu 2 Cp) 3 Z r (M e 3 C p ) 3 Z r H N 
(Et 3 Cp) 3 ZrH. (Pr 3 Cp) 3 Z r H. (Bu 3 Cp) 3 ZrH N 
(Me 4 Cp) 3 ZrH N (Et 4 Cp) 3 Z r H > (Pr 4 Cp) 3 Z r H N 
(Bu 4 Cp) 3 ZrH N (Me 5 Cp) 3 Z r H. (Et,Cp) 3 ZrH N 
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(Pr 5 Cp) aZrH, (Bu s Cp) 3 Z r H N Ind 2 (Cp) Z r 
Ind 2 (MeCp).ZrH, Ind 2 (EtCp) Z r KU 
Ind 2 (PrCp) Z r H, Ind 2 (BuCp) Z r H N 
Ind 2 (PhCp) Z r H N Ind 2 (M e 2 C p ) Z r 
Ind 2 (MeEtCp) Z r H N Ind 2 (MePrCp) Z r H % 
Ind 2 (MeBuCp) ZrH, Ind 2 (MePhCp) ZrH, 
Ind 2 (Et 2 Cp) ZrH, Ind 2 (M e 3 S i C p ) ZrH, 
Ind 2 (Et 3 SiCp) Z r H x Ind 2 (Ph 3 SiCp) Z r H N 
Ind 2 ((Me 3 Si) 2 Cp) ZrH, Ind 2 (M e 3 C p ) ZrH, 
Ind 2 (E t 3 C p) ZrH N Ind 2 (Pr 3 Cp) Z r H N 
Ind 2 (Bu 3 Cp) Z r H N Ind 2 (M e 4 C p ) Z r H N 
Ind 2 (Et 4 Cp) Z r H> Ind 2 (Pr 4 Cp) ZiH, 
Ind 2 (Bu 4 Cp) ZrPU Ind 2 (Me 5 Cp) Z r H N 
(C p) (I nd) (Me C p) ZrH, (C p) (Ind) (EtCp) Z r 
(Cp) (Ind) (PrCp) Z r H. (Cp) (Ind) (BuCp) Z r H N 
(Cp) (Ind) (PhCp) ZrH, (Cp) (Ind) (M e 2 C p ) Z r H N 
(Cp) (Ind) (MeEtCp) Z r H N 

(Cp) (Ind) (MePrCp) Z r H, 

(Cp) (Ind) (MeBuCp) Z r H N 

(Cp) (Ind) (MePhCp) Z r H N 

(Cp) (Ind) (EtjCp) ZrH, 

(Cp) (Ind) (Me 3 SiCp) Z r H N 

(Cp) (Ind) (Et 3 SiCp) ZrH, 

(Cp) (Ind) (Ph 3 SiCp) Z r H N 

(Cp) (Ind) ( (Me 3 Si) 2 Cp) Z r H N 

(Cp) (Ind) (Me 3 Cp)ZrH N (Cp) (Ind) 

(Cp) (Ind) (Pr 3 Cp)ZrH N (Cp) (Ind) 

(Cp) (Ind) (Me 4 Cp)ZrH, (Cp) (Ind) 

(Cp) (Ind) (Pr 4 Cp)ZrH N (Cp) (Ind) 



(EtjCp)ZrH, 
(B u 3 C p) Z r H N 
(Et 4 Cp)ZrH, 
(B u 4 C p) Z r H N 
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(Cp) (Ind) (Me 5 Cp) Z r H N Me I n d 2 (Cp) ZrH, 
Me I n d 2 (MeCp) ZrH N MeInd 2 (EtCp) ZrH. 
Melnd 2 (PrCp) ZrH > MeInd 2 (BuCp) ZrH^ 
Melnd 2 (PhCp) ZrH,MeInd 2 (Me 2 Cp) ZrH, 
Melnd 2 (MeEtCp) Z r EU Melnd 2 (MePrCp) ZrH, 
Melnd 2 (MeBuCp) ZrH, Melnd 2 (MePhCp) Z r H, 
Me Ind 2 (Et 2 Cp) ZrH > MeInd 2 (Me 3 SiCp) Z r H N 
Me I n d 2 (Et 3 SiCp) ZrH s MeInd 2 (Ph 3 SiCp) Z r H N 
Melnd 2 ((Me 3 Si) 2 Cp) Z r H. Me I n d 2 (Me 3 Cp) ZrH. 
Me I n d 2 (Et 3 Cp) ZrH^Melndz (Pr 3 Cp) Z r H N 
Melnd 2 (Bu 3 Cp) ZrH N MeInd 2 (Me 4 Cp) Z r H x 
Melnd 2 (Et 4 Cp) ZrH > MeInd 2 (Pr 4 Cp) Z r H N 
Melnd 2 (Bu 4 Cp) Z r H> Me I n d 2 (Me 5 Cp) Z r H> 



(Cp) 


(Me 


I 


n d) 


(Me C p) Z r H N 


(Cp) 


(Me 


I 


n d) 


(EtCp) ZrH, 


(Cp) 


(Me 


I 


n d) 


(P r C p) Z r HU 


(Cp) 


(Me 


I 


n d) 


(B u C p) Z r H s 


. (Cp) 


(Me 


I 


n d) 


(P h C p) Z r H, 


(Cp) 


(Me 


I 


n d) 


(Me 2 C p) Z r 


(Cp) 


(Me 


I 


n d) 


(MeEtCp) Z r H N 


(Cp) 


(Me 


I 


n d) 


(MePrCp) Z r H N 


(Cp) 


(Me 


I 


n d) 


(MeBuCp) ZrH, 


(Cp) 


(Me 


I 


n d) 


(MePhCp) ZrH, 


(Cp) 


(Me 


I 


n d) 


(Et 2 Cp) Z r H N 


(Cp) 


(Me 


I 


n d) 


(Me 3 S i C p) ZrH, 


(Cp) 


(Me 


I 


n d) 


(E t 3 S i C p) Z r H N 


(Cp) 


(Me 


I 


n d) 


(Ph 3 SiCp) ZrH, 


(Cp) 


(Me 


I 


n d) 


( (Me 3 S i ) 2 C p) Z r H, 


(Cp) 


(Me 


I 


n d) 


(Me 3 C p) Z r H x 
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(Cp) 


(Me 


I 


n 


d) 


(E t 


3 C p) 


Z r H N 


(Cp) 


(Me 


I 


n 


d) 


(P r 


a C p) 


ZrH, 


(Cp) 


(Me 


I 


n 


d) 


(B u 


3 C p) 


Z r H N 


(Cp) 


(Me 


I 


n 


d) 


(Me 


4 C p) 


Z r H N 


(Cp) 


(Me 


I 


n 


d) 


(E t 


4 C p) 


ZrH, 


(Cp) 


(Me 


I 


n 


d) 


(P r 


4 Cp) 


Z r H, 


(Cp) 


(Me 


I 


n 


d) 


(B u 


4 C p) 


Z r H N 


(Cp) 


(Me 


I 


n 


d) 


(Me 


sCp) 


Z r H N 



Phlnd'a (Cp) ZrH, Phlnd 2 (M e C p ) Z r H> 
10 Phlnd 2 (EtCp) ZrH N Phlnd 2 (PrCp) Z r H N 
Phlnd 2 (BuCp) ZrH, Phlnd 2 (PhCp) Z r H N 
Phlnd 2 (Me 2 Cp) ZrH. Phlnd 2 (MeEtCp) Z r H s 
Phlnd 2 (MePrCp) Z r H N Phlnd 2 (MeBuCp) ZrH^ 
Phl.nd 8 (MePhCp) Z r H N Phlnd 2 (Et 2 Cp) Z r H, 
15 Phlnd 2 (Me 3 SiCp) ZrH, Phlnd 2 (Et 3 SiCp) Z r H. 
Phlnd 2 (Ph 3 SiCp) ZrH, 

Phlnd 2 ((Me 3 S i ) 2 Cp) ZrH N Phlnd 2 (Me 3 Cp) Z r H N 



P h I n 


d 2 


(E 


t 


3 Cp) Z r H N Phlnd 2 


(P r 


3 C p) 


ZrH, 


P h I n 


d 2 


(B 


u 


3 Cp) Z r H % Phlnd 2 


(Me 


4 Cp) 


Z r H N 


P h I n 


d 2 


(E 
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4 Cp) ZrH. Phlnd 2 


(P r 


4 Cp) 


Z r H N 


P h I n 


d 2 


(B 


u 


4 Cp) Z r H N Phlnd 2 


(Me 


5 Cp) 


Z r H, 


(Cp) 


(P 


h I 
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d) (Me C p) ZrH, 








(Cp) 


(P 


h I 


n 


d) (E t C p) Z r H, 








(Cp) 


(P 


h I 
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d) (P r C p) Z r H s 








(Cp) 
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h I 
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d) (B u C p) Z r H, 








(Cp) 


(P 


h I 
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d) (P h C p) Z r 








(Cp) 


(P 


h I 
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d) (Me 2 C p) Z r H, 








(Cp) 


(P 


h I 
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d) (MeEtCp) Z r H N 








(Cp) 


(P 


h I 


n 


d) (MePrCp) ZrH, 
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(Cp) (Phlnd) (MeBuCp) Z r H, 
(Cp) (Phlnd) (MePhCp) Z r H N 
(Cp) (Phlnd) (EtjCp) Z r H N 
(Cp) (Phlnd) (Me 3 SiCp) ZrH, 
(Cp) (Phlnd) (Et 3 SiCp) ZrH, 
(Cp) (Phlnd) (PhjSiCp) Z r H N 
(Cp) (Phlnd) ( (Me 3 Si) 2 Cp) ZrH, 

(Cp) (Phlnd) (Me 3 Cp) Z r H N 

(Cp) (Phlnd) (Et,Cp) Z r H s 

(Cp) (Phlnd) (Pr 3 Cp) Z r H N 

(Cp) (Phlnd) (Bu 3 Cp) Z r H. 

(Cp) (Phlnd) (Me 4 Cp) Z r H N 

(Cp) (Phlnd) (Et 4 Cp) Z r H % 

(Cp) (Phlnd) (Pr 4 Cp) Z r H N 

(Cp) (Phlnd) (Bu 4 Cp) Z r H N 

(Cp) (Phlnd) (Me 5 Cp) Z r H. M e 4 I n d 2 (Cp) ZrH, 
Me 4 Ind 2 (MeCp) ZrH N Me 4 Ind 2 (EtCp) ZrH. 
Me 4 Ind 2 (PrCp) ZrH > Me 4 Ind 2 (BuCp) Z r H s 
Me 4 Ind 2 (PhCp) ZrH N Me 4 Ind 2 (Me 2 Cp) ZrH, 
Me 4 Ind 2 (MeEtCp) Z r H N Me 4 Ind 2 (MePrCp) Z r H N 
Me 4 Ind 2 (MeBuCp) ZrH^ M e 4 I n d 2 (MePhCp) Z r H N 
Me 4 Ind 2 (Et 2 Cp) ZrH N Me 4 Ind 2 (Me 3 S iCp) ZrH^ 
Me 4 Ind 2 (Et 3 SiCp) ZrH^ 
Me 4 Ind 2 (Ph 3 SiCp) Z r KU 
Me 4 Ind 2 ((Me,Si) 2 Cp) Z r H N 

Me 4 Ind 2 (Me 3 Cp) ZrH^ Me 4 Ind 2 (Et 3 Cp) ZrH, 
Me 4 Ind 2 (Pr 3 Cp) Z r H N Me 4 Ind 2 (Bu 3 Cp) Z r H> 
Me 4 Ind 2 (Me 4 Cp) Z r H N Me 4 Ind 2 (Et 4 Cp) Z r H N 
Me4Ind 2 (Pr 4 Cp) ZrH N Me4Ind 2 (Bu 4 Cp) Z r H s 
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Me 4 I n d 2 (Me S C p) Z r H, (Cp) (Me 4 Ind) (MeCp)ZtH, 
(Cp) (Me 4 Ind) (EtCp) Z r EU 
(Cp) (Me 4 Ind) (PrCp) Z r H N 
(Cp) (Me 4 Ind) (BuCp) ZrH, 
(Cp) (Me 4 Ind) (PhCp) Z r H N 
(Cp) (Me 4 Ind) (M e 2 C p ) Z r H N 
(Cp) (Me 4 Ind) (M e E t C p ) Z r H N 
(Cp) (Me 4 Ind) (M e P r C p ) Z r H N 
(Cp) (Me 4 Ind) (M e B u C p ) Z r H % 
(Cp) (Me 4 Ind) (MePhCp) Z r H N 
(Cp) (Me 4 Ind) (Et 2 Cp) ZrH, 
(Cp) (Me 4 Ind) (Me 3 SiCp) ZrH, 
(Cp) (Me 4 Ind) (Et 3 SiCp) Z r 
(C p) (Me 4 I n d) (P h 3 S i C p) Z r H> 
(Cp) (Me 4 Ind) ( (Me,Si) 2 Cp) ZrH, 
(Cp) (Me 4 Ind) (Me 3 Cp) Z r H N 
(Cp) (Me 4 Ind) (Et,Cp) Z r 
(Cp) (Me 4 Ind) (Pr 3 Cp) ZrH, 
(Cp) (Me 4 Ind) (Bu 3 Cp) Z r H N 
(Cp) (Me 4 Ind) (Me 4 Cp) ZrH^ 
(Cp) (Me 4 Ind) (Et 4 Cp) Z r H N 
(Cp) (Me 4 Ind) (Pr 4 Cp) Z r H> 
(Cp) (Me 4 Ind) (Bu 4 Cp) ZrH, 

(Cp) (Me 4 Ind) (Me 5 Cp)ZrH > BenzInd 2 (Cp)ZrH > 
Benzlnd 2 (MeCp) ZrH, Benzlnd 2 (EtCp) Z r H % 
Benzlnd 2 (PrCp) Z r H N Benzlnd 2 (BuCp) Z r H N 
Benzlnd 2 (PhCp) Z r H N Benzlnd 2 (Me 2 Cp) Z r H N 
Benzlnd 2 (MeEtCp) ZrH, 
Benzlnd 2 (MePrCp) ZrH^ 
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B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 
(Cp 



(E t 3 C p ) Z r 
(B u 3 C p ) Z r H N 



Ind 2 (MeBuCp) ZrH, 
Ind 2 (MePhCp) Z r H> 
Ind 2 (E t a C p ) Z r H N 
Ind 2 (Me 3 SiCp) ZrEU 
Ind 2 (Et 3 SiCp) ZrH > 
Ind 2 (Ph 3 SiCp) Z r H N 
Ind 2 ((Me 3 Si) 2 Cp) Z r H> 
I n d 2 (M e 3 Cp) Z r H N Benzlnd 2 
Ind 2 (Pr 3 Cp) ZrH> Benzlnd 2 
Ind 2 (Me 4 Cp) Z r H N Benzlnd 2 (Et 4 Cp) Z r H N 
Ind 2 (Pr 4 Cp) ZrH^ Benzlnd 2 (Bu 4 Cp) Z r H> 
Ind 2 (Me 5 Cp) Z r H x 
(Benzlnd) (M e C p ) Z r H x 
(Benzlnd) (EtCp)ZrH N 
(Benzlnd) (PrCp) ZrH, 
(Benzlnd) (BuCp) ZrH, 
(Benzlnd) (PhCp) ZrH, 
(Benzlnd) (M e 2 C p ) Z r H x 
(Benzlnd) (MeEtCp) ZrH, 

(Benzlnd) (MePrCp) ZrH^ 

(Benzlnd) (MeBuCp) Z r H N 

(Benzlnd) (M e P h C p ) ZrH, 

(Benzlnd) (Et 2 Cp) Z r H. 

(Benzlnd) (M e 3 S i C p ) Z r H x 

(Benzlnd) (Et 3 SiCp) Z r H N 

(Benzlnd) (Ph 3 SiCp) ZrH, 

(Benzlnd) ( (Me 3 Si) 2 Cp) ZrH^ 

(Benzlnd) (M e 3 C p ) Z r H N 

(Benzlnd) (Et 3 Cp) Z r H N 
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(Cp) 
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(P r 


3 C p) 


ZrH, 
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(Cp) 


(B 


e 


n 


z 


I 


n 


d) 


(Me 


4 C p) 


Z r H % 


(Cp) 
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d) 


(Me 


5 C p) 


Z r H s 


D i b e 


n z < 


o ; 


I n 


da 


: (Cp) 


Z r H, 





DibenzoInd 2 (MeCp) ZrH> 
DibenzoInd 2 (EtCp) Z r H> 
DibenzoInd 2 (PrCp) Z r H x 
DibenzoInd 2 (BuCp) Z r H % 
DibenzoInd 2 (PhCp) Z r H N 
DibenzoInd 2 (M e 2 C p ) Z r 
DibenzoInd 2 (MeEtCp) Z r H N 
DibenzoInd 2 (MePrCp) Z r HU 
DibenzoInd 2 (MeBuCp) Z r H N 
DibenzoInd 2 (MePhCp) ZrH, 
DibenzoInd 2 (Et 2 Cp) Z r H N 
DibenzoInd 2 (Me 3 SiCp) Z r H N 
DibenzoInd 2 (Et 3 SiCp) Z r H % 
DibenzoInd 2 (Ph 3 SiCp) ZrH > 
DibenzoInd 2 ((Me 8 S i ) 2 Cp) ZrH, 
DibenzoInd 2 (Me 3 Cp) Z r H N 
DibenzoInd 2 (Et 3 Cp) ZrH, 
DibenzoInd 2 (Pr 3 Cp) Z r H N 
DibenzoInd 2 (Bu 3 Cp) Z r H N 
DibenzoInd 2 (Me 4 Cp) ZrH, 
DibenzoInd 2 (Et 4 Cp) ZrH, 
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27 ^ 



DibenzoInd 2 (Pr 4 Cp) ZrH, 
DibenzoInd 2 (Bu 4 Cp) Z r H> 
DibenzoInd 2 (Me 5 Cp) ZrH. 
(Cp) (D i b e n z o I n d) (M e C p ) Z r 
5 (Cp) (Dibenzolnd) (EtCp) Z r H N 
(Cp) (Dibenzolnd) (PrCp) Z r H N 
(Cp) (Dibenzolnd) (BuCp) Z r H x 
(Cp) (Dibenzolnd) (PhCp) Z r FU 
(Cp) (Dibenzolnd) (Me 2 Cp) Z r H s 
10 (Cp) (Dibenzolnd) (M e E t C p ) Z r H. 
(Cp) (Dibenzolnd) (M e P r C p ) Z r H % 
(Cp) (Dibenzolnd) (M e B u C p ) Z r H, 
(Cp) (Dibenzolnd) (M e P h C p ) Z r H, 
(Cp) (Dibenzolnd) (Et,Cp) Z r H N 
15 (Cp) (Dibenzolnd) (M e 3 S i C p ) Z r H % 
(Cp) (Dibenzolnd) (Et 3 SiCp) Z r H, 
(Cp) (Dibenzolnd) (Ph 3 SiCp) Z r H N 
(Cp) (Dibenzolnd) ( (M e 3 S i ) 2 Cp) Z r H N 
(Cp) (Dibenzolnd) (M e 3 C p ) Z r H N 
20 (Cp) (Dibenzolnd) (Et,Cp) Z r H. 
(Cp) (D i b e n z o I n d) (P r 3 C p) Z r H N 
(Cp) (Dibenzolnd) (Bu 3 Cp) Z r H N 
(Cp) (Dibenzolnd) (M e 4 C p ) ZrH, 
(Cp) (Dibenzolnd) (Et 4 Cp) Z r H > 
25 (Cp) (Dibenzolnd) (Pr 4 Cp) Z r H> 
(Cp) (Dibenzolnd) (Bu 4 Cp) Z r H N 
(Cp) (Benzlnd) (M e 5 C p ) ZrH, I n d 3 Z r H s 
Ind 2 (Melnd) ZrH, Ind 2 (Etlnd) Z r H % 
Ind 2 (Prlnd) ZiH, I n d 2 (Bulnd) Z r H N 
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Ind 2 (Me 3 SiInd) ZrH, Ind 2 (Me 2 Ind) ZrH, 
Ind 2 (Et,Ind) Z r H> Ind 2 (Pr 2 Ind) Z r H N 
Ind 2 (Bu 2 Ind) Z r H> Ind 2 (Me 4 Ind) ZrH, 
Ind 2 (E t 4 I n d) ZrH N Ind 2 (Pr 4 Ind) Z r HU 
Ind 2 (Bu 4 Ind) Z r H N Ind 2 (Naphlnd) Z r H N 
Ind 2 (BiPhlnd) Z r H, (Melnd) 3 ZrH, 
(Etlnd) 3 Z r H N (Prlnd) 3 ZrH, (Bulnd) 3 ZrH N 
(Me 3 Si Ind) 3 ZrH s (Phlnd) 3 ZrH N 
(Naphlnd) 3 ZrH s (BiPhlnd) 3 Z r H. 
(Me 2 Ind) 3 ZrH N (Et 2 Ind) 3 Z r H N (Pr 2 Ind) 3 Z r H N 
(Bu 2 Ind) 3 ZrH N (Me 2 Ind) 2 (Ind) Z r 
(Et a Ind) 2 (Ind) ZrH, (Pr 2 Ind) 2 (Ind) ZrH, 
(Bu 2 Ind) 2 (Ind) ZrH > (Ph 2 Ind) 2 (Ind) Z r H s 
(Me 3 I n d) 3 Z r H v (E t 3 I n d) 3 Z r H, (P r 3 I n d) 3 ZrH, 
(Bu 3 Ind) 3 Z r H N (Me 4 Ind) 3 Z r H N (Et 4 Ind) 3 Z r H x 
(P r 4 I n d) 3 Z r H N ( B u 4 I n d ) 3 Z r H s (Benz Ind) 3 ZrH s 
(Benzlnd) 2 (Ind) ZrH > (Benz Ind) (Ind) 2 Z r H x 
(Dibenzolnd) 2 (Ind) Z r H x 

(Dibenzolnd) ( I n d) 2 Z r H N (DibenzoInd) 3 ZrH N 
(Benzlnd) 2 (Dibenzolnd) Zr H x 
(Benzlnd) (Dibenzolnd) 2 Z r H N 

(Dibenzolnd) (Benzlnd) (Ind) Z r H^^jf bfl%> 0 
&3b\ m?Jl|B*^g^;^*3V^T{^T^Iil&M : l^ffiV^fc: (ETF, llllil)„ Cp = 
a^^v^^/K M e C p = ^ f /Vv^^ o ^ ^x=;v, EtCp=x 
*5-jV*/>7 n^^i^~/K P r C p=7'o lf/V^^ n^y^i?xx;K BuCp 
= 9 n^O-^ P h C p =7i- n^:/^ i^c^/K 

Me 2 C p =i?^f/WV^ n^^^^ai=/K Me E t C p = * ^/V^^/Vi/f 
w<-y9\?^~J>V^ Me P r C p=^f /^P D^^toK Me 

B u C p = ^ f-JV-ff-fl/l/t n^V^ Me P h C p =^ ^vl^ 



WO 2004/037841 




'2003/013610 



ftw****?*.^^ e t 2 cp=i?xf/^ n ^^e;i-;v > Me 3 s i 

C p = f y j^/l^y ;Vlst n^y^i?xn;K E t 3 S i C p = byxf/^ 
y/l^^ p hg s J c p= h p 7a= ^ yw n-<^ 

^-/K (Me 3 Si) 2 C p = MJ ;( f/v^x y n^y ^ v?xx;K 

5 Me 3 C p = h V n-<^^cxxvK Et 3 Cp=f> y cx^/k^ 

^*^~/K P r 3 C p = b y o^y ^ ^x=;k Bu 3 Cp=b 

y -f*f-jV*/# n-^^rxxvK Me 4 Cp=r h ^ * ^v^^ n i^xx^ 
/K E t 4 Cp=f h^cc^/^i/^ n^v^i^cxvK p r 4 C p = b^^ntf 
n^^i^nxvK Bu 4 Cp=r f7^/>V^ n^>-^v?^c-/K 
10 Me 5 Cp=^y^f;v^p/<^^x^ I n d =>f l/^-jU^ 

Melnd=^/Kyf-;^ E t I n d=xf/Ky7=/K Prlnd = 
^x-/K B u I n d = ~??-;V4 i/^xvK Me 3 SiInd=MJ 
^^v-y/W^X-yK Phlnd = 7x=/Wyr=/K Naphlnd = 
^Vf-Wlsf^ B i Ph I nd = If7x=/Ky7^ Me 2 I nd=^ 
15 fvM- ^x./K E t 2 I n d = x>=r.^-;U4 ^=/K P r 2 I n d = v>:/a tVU 
^7*xvK B u 2 I n d=^:7>^vW>^xvK Me 3 I nd = hV 

E t 3 I n d = h y x^^-f ^^x:/K Pr 3 Ind=MJ ~7xi fcT/Wf ^ 
B u 3 I n d = h y -7^7V4 ^^f-jv^ M e 4 I n d=^ h 7 * ^ 
7^-/K E t 4 I n d = T b 7 if/Ky7=/K P r 4 I n d =T Yv^nM^v 

20 ^7=/K Bu 4 Ind=7f77 4 f/Wy7=/K B e n z I n d t^S 

>f i^xvK D i b e n z o I n d = i?^<^>?4 ^jU^^fi^fi^-f- o 

25 £ L^i><D&&LTfc7F-f~ 0 

Cp 2 (MeCp) ZrH, Cp 2 (PrCp) Z r H N 
Cp 2 (BuCp) Z r H, Cp 2 (Me 2 Cp) Z r H, 
Cp 2 (MePrCp) ZrH N 'Cp 2 (MeBuCp) Z r H, 
Cp 2 (Me 3 SiCp) ZrH. Cp 2 (Me 3 Cp) Z r H N 
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(MeCp) 2 (Cp) Z r H N (M e C p ) 2 (PrCp) ZrH, 
(MeCp) 2 (BuCp) Z r H, (M e C p ) 2 (M e 2 C p ) Z r H N 
(MeCp) 2 (MePrCp) ZrH, (MeCp) 2 (MeBuCp) ZrH > 
(MeCp) 2 (Me 3 SiCp) ZrH, (MeCp) 2 (Me 3 Cp) ZrH, 
(BuCp) 2 (Cp) Z r (BuCp) 2 (MeCp) Z r H N 
(BuCp) 2 (PrCp) Z r H N (BuCp) 2 (Me 2 Cp) Z r EU 
(BuCp) 2 (MePrCp) Z r (BuCp) 2 (MeBuCp) Z r H. 
(BuCp) 2 (Me 3 SiCp) Z r H N (M e , S i C p ) 2 (Cp) Z r 
(Me 3 SiCp) 2 (MeCp) Z r H N 
(Me 3 SiCp) 2 (PrCp) Z r H N 

(Me 3 S i Cp) 2 (BuCp) Z r H N (Me 3 SiCp) 2 (Me 2 Cp) 
ZrH, (Me 3 SiCp) 2 (MePrCp) ZrH, 
(Me 3 SiCp) 2 (MeBuCp) Z r H N 

(Me 3 SiCp) 2 (Me 3 Cp) ZrH, (Me 2 Cp) 2 (Cp) ZrH, 
(Me 2 Cp) 2 (MeCp) ZrH, (Me 2 Cp) 2 (PrCp) Z r H N 
(Me 2 Cp) 2 (BuCp) Z r H N (Me 2 Cp) 2 (MePrCp) Z r H N 
(Me 2 Cp) 2 (MeBuCp) ZrH, (Me 2 Cp) 2 (Me 3 Cp) ZrH> 
(Me 3 Cp) 2 (Cp) ZrH, (MeCp) 3 ZrH, (EtCp) 3 ZrH^ 
(PrCp) 3 ZrH N (BuCp) 3 Z r H, (PhCp) 3 Z r H N 
(Me 3 S i C p) 3 Z r H N (E t 3 S i Cp) 3 ZrH N (Me 2 Cp) 3 ZrH s 
(Me 3 Cp) 3 ZrH, (Me 4 Cp) 3 ZrH> (Me 5 Cp) 3 ZrH, 
Ind 2 (Cp) ZrH, Ind 2 (MeCp) ZrH, 
Ind 2 (PrCp) Z r H x Ind 2 (BuCp) Z r H N 
Ind 2 (Me 2 Cp) Z r H N Ind 2 (MePrCp) ZrH, 
Ind 2 (MeBuCp) ZrH, Ind 2 (Me 3 SiCp) ZrH, 
Ind 2 (Me 3 Cp) ZrH, (Cp) (Ind) (MeCp) ZrH, 
(Cp) (Ind) (PrCp) Z r H x (Cp) (Ind) (BuCp) Z r 
(Cp) (Ind) (Me 2 Cp) Z r H. 
(Cp) (Ind) (Me 3 SiCp) Z r KU 
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(Cp) (Ind) (Me 3 Cp) Z r Me I n d 2 (Cp) ZrH, 
Melnd 2 (MeCp) ZrH, Melnd 2 (PrCp) ZrH. 
Me I n d 2 (BuCp) ZrH N MeInd 2 (Me 2 Cp) ZrH, 
Me I n d 2 (Me 3 SiCp) ZrH N MeInd 2 (Me 3 Cp) ZrH > 

(Cp) (Melnd) (MeCp) Z r EU 

(Cp) (Melnd) (PrCp) Z r H, 

(Cp) (Melnd) (BuCp) Z r H N 

(Cp) (Melnd) (M e 2 C p ) Z r HU 

(Cp) (Melnd) (MePrCp) ZrH, 

(Cp) (Melnd) (M e B u C p ) Z r H, 

(Cp) (Melnd) (M e 3 S i C p ) Z r H N 

(Cp) (Melnd) (M e 3 C p ) Z r Phlnd 2 (Cp) Z r H N 
Phlnd 2 (MeCp) ZrH, Phlnd 2 (PrCp) Z r H N 
Phlnd 2 (BuCp) Z r H N Phlnd 2 (M e 2 C p ) Z r H N 
Phlnd 2 (MePrCp) ZrHU Phlnd 2 (MeBuCp) Z r 
Phlnd 2 (Me 3 SiCp) Z r H N Phlnd 2 (Me 3 Cp) ZrH, 

(Cp) (Phlnd) (MeCp) Z r H, 

(Cp) (Phlnd) (PrCp) Z r H N 

(Cp) (Phlnd) (BuCp) Z r H N 

(Cp) (Phlnd) (Me 2 Cp) Z r H N 

(Cp) (Phlnd) (MePrCp) Z r H, 

(Cp) (Phlnd) (MeBuCp) Z r HU 

(Cp) (Phlnd) (Me 3 SiCp) Z r H x 

(Cp) (Phlnd) (Me 3 Cp) ZrH, Me 4 Ind 2 (Cp) Z r H. 
M e 4 I h d 8 (MeCp) ZrH s Me 4 Ind 2 (PrCp) Z r H N 
Me 4 Ind 2 (BuCp) ZrH N Me 4 Ind 2 (M e 2 C p ) Z r H> 
Me 4 Ind 2 (MePrCp) Z r H x Me 4 Ind 2 (MeBuCp) Z r H s 
Me 4 Ind 2 (Me 3 SiCp) Z r H N Me 4 Ind 2 (Me 3 Cp) Z r H N 

(Cp) (Me 4 Ind) (MeCp) Z r H N 
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10 



15 



20 



25 



(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
B e n z 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 
(Cp) 



Me 4 I n d) (PrCp) Z r H, 
Me 4 I n d) (B u C p) ZrH, 
Me 4 Ind) (Me 2 Cp) Z r H, 
Me 4 Ind) (MePrCp) ZrH s 
Me 4 Ind) (MeBuCp) Z r H, 
Me 4 Ind) (Me 3 SiCp) Z r H N 

Me 4 Ind) (Me 3 Cp) Z r H, B e n z Ind 2 (Cp) Z r H N 
nd 2 (MeCp) Z r H, Benzlnd 2 (PrCp) ZrH, 
nd 2 (BuCp) Z r H, Benzlnd 2 (M e 2 C p ) Z r H, 
nd 2 (MePrCp) Z r H N 
nd 2 (MeBuCp) Z r H, 
nd 2 (Me 3 SiCp) Z r H, 
nd 2 (Me 3 Cp) ZrH, 
B e n z I n d) (MeCp) Z r H N 



) (PrCp) Z r H, 
) (B u C p) Z r H, 
) (Me 2 C p) Z r H, 
) (MePrCp) ZrH, 
) (MeBuCp) ZrH, 
) (Me 3 S i C p) Z r H, 
) (Me 3 C p) Z r H N 
;Cp) ZrH, 
[Me Cp) Z r H, 
;P r C p) ZrH, 
[BuCp) ZrH, 
(M e 2 C p ) ZrH, 



B e n z I n d 
B e n z I n d 
B e n z I n d 
B e n z I n d 
B e n z I n d 
B e n z I n d 
B e n z I n d 
DibenzoInd 2 1 
DibenzoInd 2 
DibenzoInd 2 
DibenzoInd 2 
DibenzoInd 2 
DibenzoInd 2 (MePrCp) Z r H, 
DibenzoInd 2 (M eBuCp) ZrH, 
DibenzoInd 2 (Me 3 SiCp) ZrH, 
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DibenzoInd 2 (M e 3 C p ) Z r H > 
(Cp) (Dibenzolnd) (MeCp) ZrH, 
(Cp) (Dibenzolnd) (PrCp) ZrH, 
(Cp) (Dibenzolnd) (BuCp) ZrH, 
(Cp) (Dibenzolnd) (M e 2 C p ) Z r H N 
(Cp) (Dibenzolnd) (MePrCp) Z r H N 
(Cp) (Dibenzolnd) (M e B u C p ) Z r EU 
(Cp) (Dibenzolnd) (M e 3 S i C p ) ZrH, 
(Cp) (Dibenzolnd) (M e 3 C p ) Z r H, I n d 3 Z r H N 
Ind 2 (Melnd) Z r H N Ind 2 (Etlnd) Z r H\ 
Ind 2 (Prlnd) ZrH, Ind 2 (Bulnd) ZrH, 
Ind 2 (Me 3 SiInd) Z r H N Ind 2 (Me 2 Ind) ZrH^ 
Ind 2 (Et 2 Ind) Z r H N Ind 2 (Pr 2 Ind) Z r H % 
Ind 2 (Bu 2 Ind) Z r H N Ind 2 (Me 4 Ind) Z r 
Ind 2 (E t 4 I n d) Z r HU Ind 2 (P r 4 I n d) Z r H N 
I n d 2 (Bu 4 Ind) Z r H N Ind 2 (Naphlnd) ZrH. Ind 2 
(BiPhlnd) Z r H N (Melnd) 3 ZrH, (Etlnd) 3 Z r 
(Prlnd) 3 ZrH s (Bulnd) 3 ZrH N (Me 3 SiInd) 3 Z r H s 
(Phlnd) 3 Z r H. (Naphlnd) 3 Z r H, 

(B i P h I n d) 3 Z r H s (M e 2 I n d ) 3 Z r H N (E t 2 I n d ) 3 Z r H, 
(P r 2 I n d) 3 Z r H N (Bu 2 Ind) 3 ZrH s 
(Me 2 Ind) 2 (Ind) Z r H N (Et 2 Ind) 2 (Ind) Z r 
(Pr 2 Ind) 2 (Ind) Z r H N (Bu 2 Ind) 2 (Ind) Z r H N 
(Ph 2 Ind) 2 (Ind) Z r H, (M e 3 I n d ) 3 ZrH N 
(Et,Ind) gZrH^ (Pr 3 Ind) 3 Z r H N (Bu 3 Ind) 3 Z r H, 
(Me 4 Ind) 3 ZrH N (Et 4 Ind) 3 Z r H, (Pr 4 Ind) 3 ZrH, 
(Bu 4 Ind) 3 Zt H> (Benzlnd) 3 ZrH N 
(Benzlnd) 2 (Ind) Z r H> 
(Dibenzolnd) 2 (Ind) Z r H N 
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(Dibenzolnd) 3 Z r H N mfthtf btlZo 

Cp 2 (MeCp) Z r H N Cp 2 (PrCp) Z r H, 
5 Cp 2 (BuCp) ZiH, Cp 2 (Me 2 Cp) ZrH, 

Cp 2 (Me 3 SiCp) ZrH, Cp 2 (Me 3 Cp) ZrH, 
(MeCp) 2 (Cp) Z r H N (M e C p ) 2 (PrCp) Z r H s 
(MeCp) 2 (BuCp) Z r H N (MeCp) 2 (Me 2 Cp) Z r H s 
(MeCp) 2 (Me 3 SiCp) ZrH, (BuCp) 2 (Cp) Z r H, 
10 (BuCp) 2 (MeCp) Z r H N (BuCp) 2 (PrCp) Z r 

(BuCp) 2 (Me 2 Cp) ZrH, (BuCp) 2 (M e 3 S i C p ) Z r H s 
(Me 3 SiCp) 2 (Cp) Z r H N (Me 3 SiCp) 2 (MeCp) ZrH, 
(Me 3 SiCp) 2 (Me 2 Cp) ZrH, 

(Me 3 SiCp) 2 (Me 3 Cp) ZrH, (Me 2 Cp) 2 (Cp) ZrH, 
15 (Me 2 Cp) 2 (MeCp) ZrH, (Me 2 Cp) 2 (MePrCp) Z r H N 
(Me 2 Cp) 2 (MeBuCp) ZrH, (Me 2 Cp) 2 (Me 3 Cp) ZrH, 
(Me 3 Cp) 2 (Cp) Z r H x (MeCp) 3 Z r (PrCp) 3 Z r H N 
(BuCp) 3 ZrH N (Me 3 SiCp) 3 ZrH N (M e 2 C p ) 3 Z r H N 
(Me 3 Cp) 3 ZrH> Ind 2 (Cp) Z r H s Ind 2 (MeCp) Z r H N 
20 Ind 2 (PrCp) Z r Ind 2 (BuCp) Z r H N 

Ind 2 (Me 2 Cp) Z r H x Ind 2 (MePrCp) ZrH. 

Ind 2 (MeBuCp) Z r H N Ind 2 (Me 3 SiCp) ZrH, 

Ind 2 (Me 3 Cp) Z r H N Benzlnd 2 (Cp) Z r H N 

Benzlnd 2 (MeCp) ZrH > Benzlnd 2 (PrCp) Z r H N 
25 Benzlnd 2 (BuCp) ZrH, Benzlnd 2 (Me 2 Cp) ZrH^ 

Benzlndj. (MePrCp) ZrH, 

Benzlnd 2 (MeBuCp) Z r H N 

Benzlnd 2 (Me 3 SiCp) Z r H N 

Benzlnd 2 (M e 3 C p ) Z r H N I ndaZrH, 
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Ind 2 (Me 2 Ind) ZrH, Ind 2 (Et 2 Ind) Z r H, 
Ind 2 (P r 2 I n d) ZrH, Ind 2 (Bu 2 Ind) ZrH, 
Ind 2 (Me 4 Ind) Z r H, Ind 2 (Et 4 Ind) Z r H, 
Ind 2 (Pr 4 Ind) ZrH, Ind 2 (Bu 4 Ind) ZrH, 
Ind 2 (Naphlnd) ZrH, Ind 2 (BiPhlnd) ZrH, 
(Phlnd) 3 ZrH, (Naphlnd) 3 Z r H, 

(BiPhInd) 3 ZrH, (M e 2 I n d ) 3 Z r H, (Et 2 Ind) 3 ZrH, 
(Pr 2 Ind) 3 ZrH, (Bu 2 Ind) 3 Z r H, (M e 4 I n d ) 3 Z r H, 
(Et 4 Ind) 3 ZrH, (Pr 4 Ind) 3 Z r H, (Bu 4 Ind) 3 Z r H, 
(Benzlnd) 3 Z r H, 

(Benzlnd) 2 (Ind) ZrH, (Dibenzolnd) 3 Z r H, # 

i"ftfc>*>^ Ind 3 ZiH, Ind 2 (Me Ind) ZrH, 
I n d 2 (Etlnd) ZrH, Ind 2 (Prlnd) ZrH, 
Ind 2 (Bulnd) ZrH, Ind 2 (Me 3 SiInd) ZrH, 
Ind 2 (Me 2 Ind) ZrH, Ind 2 (Et 2 Ind) ZrH, 
Ind 2 (Pr 2 Ind) ZrH, Ind 2 (Bu 2 Ind) ZrH, 
Ind 2 (Me 4 Ind) ZrH, Ind 2 (Et 4 Ind) ZrH, 
Ind 2 (Pr 4 Ind) ZrH, Ind 2 (Bu 4 Ind) ZrH, 
Ind 2 (Naphlnd) ZrH, Ind 2 (BiPhlnd) ZrH, 
(Melnd) 3 ZrH, (Etlnd) 3 ZrH, (Prlnd) 3 ZrH, 
(Bulnd) 3 ZrH, (Me 3 Si Ind) 3 ZrH, (Phlnd) 3 ZrH, 
(Naphlnd) 3 ZrH, (BiPhlnd) 3 ZrH, 
(Me 2 Ind) 3 Z r H, (Etjlnd) 3 Z r H, (Pr 2 Ind) 3 Z r H, 
(Bu 2 Ind) 3 ZrH, (M e 2 I n d ) 2 (Ind) ZrH, 
(E t a I n d) 2 (Ind) ZrH, (Pr 2 Ind) 2 (Ind) ZrH, 
(Bu 2 Ind) 2 (Ind) ZrH, (Ph 2 Ind) 2 (Ind) ZrH, 
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(Me 3 Ind) 3 ZrH > (Et.Ind) 3 ZrH, (Pr 3 Ind) 3 ZrH, 
(Bu 3 Ind) 3 ZrH. (Me 4 Ind) 3 Z r H, (Et 4 Ind) 3 Z r H, 
(P r 4 I n d) 3 Z r H > (B u 4 I n d ) 3 Z r HU (B e n z I n d ) 3 Z r FU 
(Benzlnd) 2 (Ind) Z r H x (Benzlnd) (Ind) 2 Z r H N 
(Dibenzolnd) 2 (Ind) Z r H N 

(Dibenzolnd) ( I n d) 2 Z r H N (DibenzoInd) 3 ZrH > 
(Benzlnd) 2 (Dibenzolnd) Z r H N 
(Benz Ind) (D ibenzolnd) 2 Z r HU 

(Dibenzolnd) (Benzlnd) (Ind) Z rH»fbtl5„ 

n n -e Jhiaflisis*; \z *s w- 6 b&m tags \z ^ b fc i *s 5 -e & s . 

±.\-m^\^tc^m^m<D^\zi-h^x^ ^uy^^mm^-mmm^t lt 

Ind 3 ZrH. I n d 2 (M e 2 I n d ) Z r H N 
Ind 2 (Et 2 Ind) ZrH> Ind 2 (Pr 2 Ind) ZrH, 
Ind 2 (Bu 2 Ind) Z r H s Ind 2 (M e 4 I n d ) Z r H % 
Ind 2 (E t 4 I n d) ZrH. Ind 2 (Pr 4 Ind) ZrH, 
Ind 2 (Bu 4 Ind) ZrH, Ind 2 (Naphlnd) ZrH, 
Ind 2 (BiPhlnd) Z r (Phlnd) 3 Z r 

(Naphlnd) 3 Z r H N (BiPhlnd) 3 Z r 

(Me 2 Ind) 3 Z r H N (Et 2 Ind) 3 ZrH, 

(Pr 2 Ind) 3 ZrHU (Bu 2 Ind) 3 Z r H N (Me 4 Ind) 3 Z r H N 
(Et 4 Ind) 3 ZrH N (P r 4 I n d) 3 ZrH, 
(Bu 4 Ind) 3 ZrH, (Benzlnd) 3 Z r H N 
(Benzlnd) (Ind) 2 Z r H N 
(Dibenzolnd) 2 (Ind) ZrH, 

(Dibenzolnd) (I nd) 2 ZrH, (DibenzoInd) 3 ZrH> 
(Benzlnd) 2 (Dibenzolnd) ZrH. 



WO 2004/037841 



37 



"2003/013610 



(Benzlnd) (Dibenzolnd) 2 ZrH N 

(Dibenzolnd) (Benzlnd) (Ind) ZrHW^S, 

5 Ind 3 ZrKU (M e C p ) (Cp) 2 ZrH, 

(Me 3 SiCp) (Cp) 2 ZrH. (M e 3 S i C p ) 3 Z r HU 
(MeCp) 3 ZrH, (1,3— Me 2 Cp) 3 Z r H N 

Ind ( 1 , 3 -M e 2 C p) 2 Z r H N ( 1 — M e - 3 — P r C p ) 3 ZrH N 
(BenzInd) 3 ZrH, (DibenzoInd) 3 Zr H^tfmf btlZ a 

<^^i> 

1) TiBtfMb-g^ak b) *5£tj*c) Sr^X^j&^iirSr 9^3ti-^ 0 
a) (C 5 R 77 R 78 R 79 R 80 R 81 ) (C 5 R 8 2 R 8 3 R 8 4 R 8 5 R 8 6 ) M 7 X 1 2 
15 b) C 5 HR 87 R 88 R 89 R 90 R 91 
c) L i R 92 

^.^T\C 5 R 77 R 78 R 79 R 80 R 81 *3j;Tj«C 5 R 82 R 83 R 84 R 85 R 86 fi^4 , s 

U C 5 HR 87 R 88 R 89 R 9 °R 91 |i^ n^;/^^^ fc^VM*. i^V^ 
20 a^v^^^^-fo R 7 \ R 7 \ R 79 s R 8 \ R 8 \ R 82 > R 8 \ R 8 \ 
R 85 . R 8 6 N R 8 \ R 8 8 x R 4 \ R 5 \ R 91 fiH«fa-^ (l) X»7jkt5foZ>* 

mw<DmMtem®&mik&mfc$stfz>R\ r\ r\ r\ r\ r\ r 7 n 

R 8 , R\ R 10 N R x \ R 1 2 „ R 13 , R 1 4 > R 1 5 £ |5j$lT*fc 5 C X^t^^m, 

25 mm^mxh^Os mz&-kv<temmxhz> 0 r 92 ^^^ n ^ot>i, 

^^v'/i'S^ifOT/w^ilrit,, riibftM^fcoTfeiK 
fclM&a) N b) *5<fcTj? c ) ii^^fcteT/l^Wj; 
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fc&m*) be) Srg^^fciU b) tt&MZTtZo 

10 fb^a) £c) ^ftfeteilST- 1 0 0~0°C. b< O 4 0°C 

©fiSCt, 5#~2 4P#|?i?, L< f*3 0 #~ 3 B#HgtT 5 ^ t^gUc bV\ 

^Ttf>SK -3 0°C~3 0r, U < 0 "C- 1 0 Ifc 3=C 

fcLiCl ^©^B^yfljT^* y&JR&£iSfc«fcoTKK, §fet^*lb) 
&mte£lttc'&OX.~l 5 0°C S £?3;L< J*2 0°C~8 Ot©lStT5^~3 

15 0. #*b<ttl^Flffl~24l$ra«£#i-5o RJ&*8**<B*j&&l&v^;fc&. 

^b-a-lfea) , b) , c) £rg&tt£*JnmJt#LfcflU 'O'-t?^ h/Wn^ * 

ISift*#*«R^6>*a-r*r. <b^it) LiCl SrKJS&tg?fcfl>fel&< 

tK^^T-^LTL i C 1 &|&< ClHT^So 

ft^a) ~c) (D^fflm-a-^s ft^fta) l^/WC^L-Cfc-g-teb) 1 ~ 
25 5 0*/K 0* L < fi 2 ~ 8 */V<Dm&X, ik&toc) Srii^ 2-=E-/K^fH^T?ffl 

<^^2 > 

1) Tmt&Md) te) Sr«Sfc»»§*«iilcJ:5«ati-5. 
d) I n d 3 Z r H 



WO 2004/037841 



39 



'2003/013610 



e) C 5 HR 93 R 94 R 95 R 96 R 97 

V<l/# i?=.^&$Ft 0 R 9 \ R 9 \ R 9S N R 96 N R 97 tt— m^. (1) 

^m£}h%*ftm<Dmmtem&&mik&yo\z&rtz>R\ r\ r\ r\ r\ 

5 R\ R\ R\ R 9 n R 1 ° N R x \ R 1 2 x R*\ R 14 , R 15 tmmXtbZ> 0 

Ib^d) be) (DmmnmU- 8 0~ 1 5 Ot, U< fi0~5 0°C<Di& 

^KlT. 1^-3^.0* b< f^l 0#~ lHfPfUfT? ^ ^e<^#. 
0^~ 1 5 OX!, b< «2 0°C~ 1 1 0°C#a£*T'#ML N 5 #~ 3 0 , 0 

15 *l< jiiB#p^~2 4mmmw~$-% 0 Rj&mm*<Dmm*m^tiik, ^>-?^ 

fclM£>dk e) (O^tiJ^^, fb-^d) l^/W;:*fLTfc-£#5e) &1~5 
O^e/K 0* L < & 2 ~ 8 ^•/KZ>iiJ'S'-T?fflv^ n i^-c*#5 0 
20 ft*3> fb^d) © I n d 3 Z r Htemria^^ 1 K £ V #5 - t t 5„ 

*^0J^^i-s^^^s^b^te, ti7/l^5 = !7 

25 fi7^? = !)A^^ft(^ ^ICAl-O-Al^tU 
^^teii^l-l 0 0. £f£ L< #1-5 0^Oi£ffl^&5o r^«t 
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^•fr^ *<?>V*s9 P^MM^ ^<^^ % h/l^^ ^^W^OflgJfeSl^ 

5 IB— (7) T**^tL5^-a-^^VN-fH%^pJtgT*fc6^ N 0^b<f*hy 

R 9 8 t A 1 X 2 3 _ t • • ■ 5£ (7) 

(5£tK R 9 8 te^cSflfc 1 — 18, L < ft 1 — 1 2 ©T/W^/VS. T/V^=/^ 

10 ^Sr^U t tel ^ t ^ 3£>^$:5r*M-„) 

/fy^nlf/H, ^^/vg. -f y^f/H, -iyf/H, Hr9*f-As 

/WK0£LV\ 

tK i: ti7/t- 5 =. VM^m £ tf>K/&J& (tK/a l */Wfc) ft, 0.25/l~ 
1. 2/1 N 0. 5/l~l/ltfc5Ii:mL<, a&mSf±iiS- 

7 0~10 0°C, 0^ b< fi- 2 0-2 0°C©|5ffl^fcSo SJESNFraWiii#5^ 
-2 4^ U< ttl 0 5>~5^IR|O«iBT?3Brfn5o SJtSfcSi"** i: U 

T/l^3:/^-f-^ (HTO3l^^7/V5y^ty (MAO) a> 6> & 5 t> S>*r£ tf) 

fcb Lfc ^^f^T^g^o 
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#7>\ by (p-mj/v) t^^ by (m-fp/u) tj?7>-> by (0-7 

/l^n 7^=/W) 7^^^ N by* (p-7/l'tn7i=/V) t|?7>\ b y * (m 
— -7x.~/V) T^vis^ by* (2,5-^7/Vtn7i=;V) #7^> b 

y * (3, 5-^7/Vto7x=/V) b y * (4 - b y 7/Vto^W 

^^A-) 7^7 by^ (3, 5-i?M)7^tn^f/k7x=^) *i?7^ by 
* (2, 6-v>b y 7/VtP^f^7x^^) 3^7^ by* (^7^0 7 
x.=-/V) ^7^. by* (^-7A'*Bt7f/l') JJ?7^> by* 7/1^ 
nlf7x^/v) N by* (^-7/l/ta7yM)/V) #7>\ by* (a?— 7/W;*- 

nitO^T^, by* (3, 5-^h!)7/Vto^f/V7x=/l/) b 
y* (2,6-^^)7/^0^^7x^/1/) tf?7V> by* (^^.TVl^n 

7^=/v) tj?7>\ by* ^—•7)\'j>rTi-rzr = f-}v) ^7>\ by* o*— ^/u 
taif7x^) ^7^> by* (^-7/vtn7yMJ/v) by* 

-7/^cnft7f/W ^7^^ j; 190^ u< , $ 6>fc:0*L< W: MJ * (2, 

6 — i? b y 7^tn^f^7 cc^/U) /J?-7V N by* (^V^77W^-t3 7cr.=/l/) 
4?7>\ by* (^-7/l'*nt7f^) #7^ by* (^-7/^nlf7x 

f^lr^^^ttl 1 o^jt; ^©-ISS; (8) -C^SfrSft; 

[L'-H] + [BR"R 100 X 3 X 4 ] ~ • • • 5£ (8) 

y =t7 A,*7v7t = 7Af©7Wy7Ty K»Tffc5.7y*=^At tttt, 
b y ^^Vl/T^^^A. b l)xf/U7y^=!>A, b y 7°n \f jVT l/*r~ 1? 
hV^^/l-Tl'^-VJ*. by Cn-T^/V) TV^ = l7^^if<D b y TAs^-A* 
W.WkT>^:=.ty A, v 5 (n-7°n tVl/) T^^=»7iN N n^^V/t^T >^ 

= !7 A ft if <D i?T JV^rfVT =. ? A ^fij^-e # ^ „ 
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T~ V $J*k UTfis N, N-i?*<?-;l'T~V -7-^ N, N— S^fvl'T^U 
~!7^x N > N-2,4, 6— t^-AsT—V ~&&tl:i£<Dl*,l1-i?TA"*Jl' 

R"*5j;t>*R 100 f3:6~2 CK L< fc£6~ 1 6 <7>j^mjfH^*^tf\ 

uif/um, 4 y^n tvus^^fts^ttar/^^/i-s^^ ustx a 

X 3 S.U«X 4 »/N-r K9>f KS^ KSs 1 — 2 OO^SfcJDK^&^trfc Kn 

_bfB-J&5£ (8) T«t§H5^©I^ttTI^ by ^^TV^r-? 
Aff7 (^y^7/VtP7i^) T$V— b> b y 7f/^7^^7^T b 7 

(2, 6 -v? b y 7/p^-n^^/i^7zc=/p) b> b y 7^7y^^^Af 

b7 (3, 5 -v 5 b y 7/Vtn^f/U7x^) #1/— b> b V T^/l'T 7 
b7 (2, 6 -i?7;VtP7i=/V) b N b y -f^-lVTl^^^^KT- b 

7 ^<—y^n±y^-;V) ^^f;i/r=U-^Af b7 (^^7 7 

/W;*-n7^~/U) tKi— bx Xttf-AsT—y = £-k7 b7 (2,6 -S? b y 7/W;*- 
n^Wx=;i/) - b, *?-;vT~ y ~ h7 (3, 5-v*b y 7/V 

t}? b, v^^v^T^y - V&'r b7 (2,6 — 
p7;e.=/v) tJ?w— b. ^W=!J=7Afb7 (/"?— 7/v^-a^7^/W) 
7j?l/— bx MJ7i=W*=7^Th7 Hy^7^tP7x=/V) /^Ix— 
b N MJ7x=;V*7* = 7^Tf7 (2, 6 -v> b y 7A^n ;rf^Vk7^~/U) 
b> b y 7:r.~/W7jN7/iiN~!7A7 b7 (3, 5-i^by 7^o^Wx 
bx b y 7cr.— /l^7*^!7 b 7 ( 2, 6-^7/VtP7xc:/l/) 

7$U — b> b y 7 a—ZUTfr A7 b 7 7/1^0 ^7^71") 2j?V— b> 



WO 2004/037841 




'2003/013610 



b V ^W^s^f h7 (2,6 -v 5 b V 7/VtP^Ws^/l') tfl'— 

b, Hjxf^ry^^^Afby Ky^7/^D7x=/i/) h N by 

xf;V7y^^i)i,T h7 (2, 6— ^f^/l^tn^f^x^) b> 
b y au^-)VTy*:~t7 2*=T b 7 (^ , -7/Utnt7f/l') 7^1/— K by7°nfc: 0 
5 /V7^Hfh7 (^y^7/^o7i^) ^ V — b. b y 7°n fcVl^T^ 
^^7^7 b7 (2, ^/^n^f/l-^^^^) tSw— b, by 7°nfc? 

;U7^=7^rh7 (^°— 7/i^n-7-7^v^) b> v> (l-^nbW) 

10 ^ttf>0^-et> b y T'Wy^-^-^T h7 (-<^^7/u^-n^^=7i.) tJ? 

W— b N b y zfJ'/VT^^—y b^(2, 6-v>b y 7 /i^n 7*^7^7:*-^) 
b % b y ^^T^^e^i^ h7 (3, 5 -i? b y 7/V^P^f /^7x^ 

;v) 7j?v— b> fil^W^^^Arh? (^—7^^-0-7-7^/1^) tJ?v— 

bs ^^f^T^y =7Af b7 (^y^7/VtP7i.^) #1/— bs v^^- 
15 )VT~ !) b7 (2, 6-v>b y 7/^n^f/V7x=/U) b. 

^-/kT^y -7^T" b7 (3,5 -V s b y 7/V^-n^^/V7^=/^) 7^1/— b. 

^^/i^r^y — v^t b7 (^—7/1^^-0 -7-7^- /10 ^1^— b/WM$f* lv\ 

#W-fM©l2^lt jt$5t (9) T?*:b£;ft5o 

[L 2 ] + [BR 101 R 102 X 5 X 6 ]- • • (9) 

y7"P tVl^TJ^^-^. -Y y^f/^fty, tert-7*^- 

/u^7^-^-^. ^^^/u^^^-^> bnt°-f>A^f-ty, ^yv'/^fty, b 
y 5v^77^;*->\ tMJDA^f^-y, 7"u b^a^f btt5 0 r 101 > 

R 10 \ X 5 RVX 6 nmm— SBt^ (8) ^*3lt5R"s R 10 \ X 3 RX$X A <Dfe 
25 a^l^CT-fc5 0 

b7 (o-by/W) tJ?V— b N M)f/i'7f7 (p-by/^) b. by^- 

/Vff7 (m-by/V) b. MJf^Th7 (o -7/^071^) 2j? 

U"-K h!)f/Vfh7 (p — 7 ;V3ru7 xu=^;V) tfU— b> Mlf/I^ f7 (m 
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-7/^P7x^/l/) K Mlf-^fh? (3, 5-v J 7/^n7x=/W) 

4?W- K MJf/^7h7 (^^^/i^-n^^cx/i^) affix— K hU^/^h 
7 ( 2 , 6 - ^ M) 7;vt n ^ ^7 tF?v— K hUf/i/f b7 (3,5 

-v J MJ7/^n^f/i'7x^) K MJf/vrh7 :7/K*-n-J- 

5 ^tvU) tJ?U— K bnt°^7Af b77x^*>-h, bPt^7Aff7 
(o-MJvlO jtfV— K hnH° = 7^Th7 (p-by/w) 7j?V— K bnf 
= !)Arh7 (m- h D ^) s$u— hs fnt°=7Arf7 ( o — -y/Vi^xxys. 
=-)V) K hn^^^Af h7 (p - 7/^n7x=/W) ?K K hn 

f=!)A7l>7 (m-7/Vic7x=:/V) #1/— K bnf^^Af b7 (3, 

10 5 -S^/l^o 7x.~;\>) affix— K bnt°=7^rh7 (^^7/^n7x 
affix— K f- d t°^r7 h 7 (2, 6 — MJ 7^tn^f^7x=/U) 
affix— K fP^!)Af h7 (3,5 -v 5 b U 7/l'tB^f-/l'7s=/l') affix — 
K hDt°=f)Arb7 {s*—7AsHru1r7?'As) affix— K NaBPh 4N 
NaB (o-CH 3 -Ph) 4N NaB (p-CH 3 -Ph) 4> 

15 NaB (m-CH 3 -Ph) 4s NaB (o-F-Ph) 4> 
NaB (p-F-Ph) 4x NaB (m-F-Ph) 4N 

NaB (3,5-F 2 -Ph) 4N NaB (C 6 F 5 ) 4s NaB (2,6- (CF 3 ) 
2 -Ph) 4 . NaB (3,5- (CF 3 ) 2 -Ph) 4> NaB (C X0 F 7 ) 4 , 
H + BPh 4 "- 2^xf;Vx-r/K H + B (3,5-F 2 -Ph) 4 • 2v?xf;W 
20 H + B (C 6 F 5 ) 4 " • 2v ? ^^Vl^— 7VK 

H + B (2,6 - (CF 3 ) 2 -Ph) 4 - 2 i^xf ;Wx-r/W % H + B (3,5- (C 
F 3 ) 2 -Ph) 4 - 2 v^TVl^— 7VK H + B (C 10 H 7 ) 4 - 2i?xf;l,x- 

rtib© c f , f't)MJf/i/f f7 (^y^7/vtn7x^) K by^ 

25 h7(2,6-v ? MJ 7/Vtn^f^7x^)7j?w K b y f-J^r V9 (3, 

5-7^)7/^0^^71^) affix— K I^yf-/U7b7 
"7-7^/V) #1/— K fT3 tf^r^A^ b7 (^^7/l/t0 7xX/I/) affix— K 
ha fc°x^i7.Ax f7 (2,6 - v 5 h I) xVl^n^TVl^ ^^/W affu — K h n fc° 
= ^7 Ax b7 (3, 5 -5? h U 7/kto^Wxn;i/) affix— h N h a — <7 A 
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Tb7 y/V^rn-T^^/V) tJU K NaB (C 6 F 5 ) 4 , NaB (2, 

6- (CF 3 ) 2 -Ph) 4 . NaB (3,5- (CF 3 ) 2 -Ph) 4 , 
NaB (C ao F 7 ) 4> H + B (C 6 F S ) 4 ~ " 2^xf/l/x- 7VK 
H + B (2,6 - (CF 3 ) 2 -Ph) 4 - 2 v^xf /i/x-r/l'^ 
5 H + B (3,5 - (CF 3 ) 2 -Ph) 4 ■ 2 J?xf;I/x- tvK 
H + B (C 10 H 7 ) 4 - 2 i?^/^— vvt^W* LV\ 

K hPf/Vf b7 (2, 6-^MJ7/i/tn^f;l/7xx/w) K 
h xi t°xr>Ar h 7 (^y^7/t/ta7x-/V) K 
10 h a tfxi^i^ f7 (2,6 —i? h V ~7JU$rv tfU — K N a B 

(C 6 F 5 ) 4N NaB (2,6- (CF 3 ) 2 -Ph) 4 , 
H + B (C 6 F 5 ) 4 ~ • 2*J^*3-;\s^—T/V^ H + B (2,6- (CF 3 ) 2 -Ph) 
4 • 2i?xf/H- 7VK H + B (3,5— (CF 3 ) 2 -Ph) 4 • 2 ^ai^/Uai 
— 7VK H + B (C 10 H 7 ) 4 - 2 ^oi^vVzn — ^/l^^^ff bfrl% 0 

20 £*b5 0 ^i, &mmtm. &mmmm., mmyon. 

&fz.K^tLtb<Dm&mi!)mm-*smxib%o 

25 fWfjff,^ ^Jx.tfSi0 2 , A 1 2 0 3 , MgO, C a O s B 2 0 3s 
Ti0 2> Zr0 2 , Fe 2 0 3 . AluOs-MgO, A 1 2 O 3 • C a O, 
A 1 2 0 3 • S i 0 2 . Al 2 0 3 -MgO-CaO % A 1 2 0 3 • Mg O • S i0 2N 
A 1 2 0 3 • C uO N Al 2 0 3 -Fe 2 0 3 . A 1 2 0 3 • N i O. S i O z • Mg O 
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Bfefl$4fc ©#3t *5 £ t*j£# ft* K m ^ £ 5 t> <D T? fit ft V \ 
b<. I^W4MgCl 2 , C a C 1 2 J&ir^<t#fc03iT*>5 o 

m£>M^#>m#:{*ii#2 00-8 0 0^ 0* L< W:4 0 0-6 0 0°C-C^ 
8 ~ 1 . 5 mm o 1 / g (^If LtfflV^5©^W * UV\ 

is znbmmwfc<D&®:k vx\±m^umn^^, iisrw«tfite5~2 o 

0 /i #3; l<ttl0~15 0/im, tbSSH^^ 1 5 0~1 0 0 0m 2 /g> 
&*L<fi2 0 0-5 0 0mVg> $3?U§^te0. 3 — 2.5 cm 3 / g> 0^ b 
< {±0. 5 — 2. 0 cm 3 /g N jytftMttO. 2 0 — 0. 5 0 g/cm 3 , 0 ^ b < 
fi0.25~0.45 g / /cm 3 $:^ ) ofc^#l^a^^ffiV^60^W*bV^ 0 

25 o-a ii^&*^t£mmT/i<^~$j>>**z/fc&mz.mM£&tc'&, m^z>~t 
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Hg^^kTK* 5-1 2) ^o?K^^Stfe^^7K*©#^Ts 

z.(Dmm*, mi%- 1 o o<c~ 2 0 o°c, 0* u< n- 5 o<c-~ 1 0 oxkdu 
m^T, 10^-50^ u< tsm»~2 4f%mfto ^.t^m^v^o 

fciR*fc*i&i4£Hbzlc* (Mx.«, Kf^y, 
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m^O^ffifiJ^^ «?lc:|K3e^3x^sv^3&s^ £AT<B*£ffla*#* LV\, 

S&M (M) ^^§W^T^^^^A^-^ix^^<^T^5^!>A<Dj©^Jt (A 
1 /M) ttx iiST 1-100,000. L < 5 — 1000, £ £> U < 

10 »50~200©Wg$l<, tt*Hft*3»A:ll^*i:RlSUT-<^-^» 

ftVmnm^lk (b/m) tt N ji^ro. oi — io o^/k 0* b< (to. 1 — 5 
15 /^fcD, ff*t<ttO.0 0 1-0.5$!)^fcD, $ bfcgF* u< r±o. 

oi — o. n y ^/v^fc«9 i gx-fe^o 

mit&W) tztmisX^* ^ttZTfrm-r z it&m t u^mmmm^m u) - cud 

JET, 0 — 2 0 0 °C, £f£ Ktt20~l 50 'Ct* 1 #— 5 0 H#I^ N 0* L < ft 

i o #— i o NFF^-eff 5:i *sa* uv\ 

(v) ^-$sr /v- =■ = * a **cisik&m. &%i&i2im&&mfc&m t l-t-t * > 
M^m-i-^^mtu^mm^^xmm^m^^^ti^m &mm&& t l . 
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5 mw:&mtM.bn, j*is%£&m\z£^xMf&£n%m&^^Km\,^&jjX' 
io k f-^-r k ^ k ^int k ^ft^f k 

jgitau ifeft3£*fc^ mmmmm, mwmmm. ^» f ry = r^ = 

^f^yy^ Sftft®i£*£?fc> 9Lft;3&*fitfe*3J:trSK^3fi*fc&^^ 
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mif bins* «m#*uv^a&*fcifeH: x _tia©i*u Mb^sfefc* 

itMHJ^f/W^!)A, MJxf/VT/l/5^-)^ MMy^/KT* 
-7?->VT)V%~*7]*'^ K9>T K^afOW^T^^^^A^^J^A 1 -o- 

(viii) ti7/> ^ = ? isit&m t uw-^m $ -^fcm. ^§m&Mh& 

BS^^TKm (ii3mst«fc5~i 2) #o?W^tt^b7K*^#^T^ if#. 

ff^^S^ffi^^^m^ftfi. JP^S^it 1 g *>fc 0.0 0 0 1-5 5 
y ^e/K 0£ KftO.001~0.55!) $ b * L < ft 0 . 0 1 ~ 
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o. i ^ v ^;vx»hZ) 0 

^fc^m7/\s^~$Mk&m*m^z>m'&(DA l&wmn.o. oi~ioo* 

/K 0*L< teO. 1~5 O^r/K $ btC0*L< {3:0. 2~1 O^KDiil?fc 

7nkVy, l-/fy, l-^^rir^ N 

7°Ot°Uy N ^^l/^£ 1 -7^ ^ 1 zc^-W^i:4- 

*?7l'-l '^XDXoK, ^U^tmmWn3^1 2 N L< «3~8 

©a-tW7^ >t 7ot°vyH-7 t f^ T'nfc'w^.b 

20 4 — *=f-)V— 1 7at'vyU-^ty > 7"nt°vyM-t^ 

Ty©i9lC, 7°DlfVyi:^it3~l 2, SftL<ft3~80a-tl^7^ 

tr*m-^$*sm^^ SllOa-ti'7^(Oi|j:^/7-0 9 O^e 

25 koTJi, 4 o^e/i-%J^T> U< J*3 o^e/u%j^Ts Sbl:jf*U<li2 0 . 

W: 5 ~ 9 0 *jv%^ £ h L<fi 10 — 70 */u%(DmmxM&}iZ) 0 

WW7 Jl/b LTIt, ^*^3~2 4, 0£L<te3— 1 8®t>(7;^ 
PJT^fflBXtMT-fc«9 , rtb^WJx.ff. ^p7p^ >^a7T^ is? n 
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n^^S^i^ y /W}?/wfc i<\ 5 — 7 ^/l'— 2 - y /V/J?/t^ >\ 5 — :3L^/^— 
2 - y ;Vi$;V% l/^ 5 — i y "f^/V— 2 — 7 /l^/l^ ^ 5 , 6 — S? y ^/W- 2 - 

5 y/ntf/M^ 5, 5, 6- b y y ^/w- 2 -//MOt^>\ ^^y^v/^^/i- 

10 4~1 8©t>©^ffl-HrtB"CfcD s AfrWfcW:^ 1 , 4 -^MfS?;* 

^ N 1, 1, 9—7*^7^^ 1, 1 3 h77*^^ 2, 

6 - vM 1, 5 -^y p ^v ? ^^> 2 -y ^/V- 2, 7 2, 

7- v>y ^/V— 2, 6 *v^y> 1, 5, 9 -^t> hV =*^te2£&M7F£tl%. 

^©iiH^tTii t -y^/i^^w^ a-y^v^^-^^, p-y^-/^;* 

20 f^^s ^tf-zW^if^ 1, 1 -v^a^/Wn^l^ N, N-^y^vl'-p 

b/i/xy N ^vi^^^^-fb*^ y^n^fy, y^vt^y 

fi^F#^TT%^-l/7^ ^&fi^£ii:3o£.©B#©3te&ttB:iSJ£2 0~2 0 0°C. 
^U<li50~10 0°C. JE^J^J3E~7MP a, $f^U< fi^J±~3MP a 
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x o x i> & z>nm.mm -*imx&> z> m^-^m i^mzmn-t zz-txxv)®} 

<^^jfeSii*th (DSC) fcJ:5i»^a!l^> 
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±4 =i-m?m<D DSC6200RMife«i^g%^ffl U As ( 5 mg) £18 

< G P C t J; 5 ^i*5 i ^^t^»^> 

5 — X&Jg alliance GPC 2000 Sr^ffl ^7-^ showdex HT-806M. ^ 

11,2,4-MJ * nn^O-if:/, 111 4 0°C, gfc*l. 0ml /#o3:#-e8!| 

< ^ b ^7 y ^ X (MI) > 

ASTM D 1238-57T 1 9 0°C N 2 . 1 6 kg $ffiKl^£i|iJ^L 
10 tt„ 

<li«i> 

^Sf#IS^CT. l 0 Om 1 t^l7 7^3(-t^'i' yr=/i/i?/i/3 = i?A^^ 
P7^F (Ind 2 ZrCl 2 ) Ol mm o 1 (0. 3 9 g) &r h/^y3 Om 1 
tettA/»U ( K7-f7^^-x^y-;U) •C-78'C^4PU n-zff- 

15 /WJJ^*A (n-BuLi) ^2mmo lj)Dx:5 0 i (Dl^t^ii^ & ffi b 

^T^#-U, Ind,ZrHW6 4%t#fc 0 £ tfMfc-^^flfigte 1 H-NM 
20 R N 13 C-NMR*3j;tJ«X^mit^?Wt-<J: «9^bfc 0 

1 H — NMR (THF-d 8 ,Me 4 Si):52.03 (t, 3H), 2.95 (s, 
1H) N 5.79 (br, 6 HK 6.97 (m, 6H) N 7.34 (m, 6 H) ; 
13 C-NMR (T H F — d 8 , Me 4 Si) 690.12. 115.77, 123. 
25 5 1, 12 4.37. 131.36 

<H»!J 2 > 

tifi^Ts 1 0 Om 1 t^l77^3(:n^ n^y^v'x^/Uv'/Un 
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^^Av^cz^^r K (Cp 2 Z r C 1 2 ) Olmmo 1 (0. 2 9 g) £r YjVxu^ 
3 0mll:»iU (K7^f7^^-x^/wW) T-7 8t(^*PU n 

-^^•/l-y^^A (n-BuLi) Sr2mmo l^jnx^o w^S^^SKSrSSESO^ 
6>ttiLTS.^^^)o< tJJitf, 0 t#i"C^ f /W>^ n^y ^ v?xy ^ 4 mm o 

^7^fK (Li CI) &5S'N-3 0 5«Sr$ fe£5 O'CTl 2R5raKJ&&^ 

«j»5rlfcV>fc8L Uf ffl L-fcgffcS: n ^X*$cft-f % itiaU, 

(MeCp) (Cp) 2 ZrHW7 0%l?#fc o r (D-ffc^^jgte 1 H-N 
MR, 13 C-NMRia V)&:7£Lfc a 
10 M/iNMR^^ 

1 H — NMR (C 6 D 6 , Me 4 Si): 52.17 (s, 3 H), 2.98 (s, 1 
H), 4. 79 (t, 2H), 5.31 (t, 2 H) , 5.34 (s, 10H); 13 C 
-NMR (C 6 D 6 , Me 4 Si) 516.38, 102.55, 105.43, 11 
0.04,118.50 
15 <H«iJ3> 

^t#IS^CT, 10 0ml -T^W7 7 *^\Z.\??s*y# n 
~yj**??U*7 4Y (Cp 2 ZrCl 2 ) 001 mm o 1 (0. 2 9 g) & h/l^i/ 
3 0ml WL, *£>J (K7-f7^^-x^y>-;l/) ?-7 8lC|CftiU n 
-^f/^f^A (n-BuLi) ^2mmo UBi5„ 
20 ^tHLtlSlr^o < «9_htf, 0 'Cflifi-C* b y * U a $ 

^4mmo liDt5„ $ &K:M.*T*iBje«:_htf 3 0 5. KJS^^fWb 

fcyf!>A^n7^ K (Li CI) §r5B'J-f-6 0 $ 6> 8 0 °CT* 3 ^IfflR 

(Me 3 SiCp) (Cp) 2 Z r H&l|X^8 7%T*#fc 0 ZKDfl^&WflHttt 
25 'H-NMRIU !9^:^bfc 0 
ftiSftj&NMR ^ 

1 H — NMR (C 6 D 6 , Me 4 Si): 60.40 (s, 9H), 2.65 (s, 1 
H), 4.48 (t, 2H), 5.29 (s, 10H), 5.67 (t, 2 H) 
<*lfi«4> 
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tifi^Ts ioomi 9 *=*\z.mmm i -vn^titc h v *w 

-)V*J)V^=- ^tKUK (Ind 3 ZrH) ©1 mm ol ( 0 . 4 4 g ) * Y ;V 
0m 1 IZtfAsmV, h ^f/^y/V^ n^^xy^Smmo 1 m 

is. 8 o*C"C3i$raRj&$-g\ mm&m^tii&, mm^tcm^n-^^^ 

5 Tft^tSiiiaD, (Me 3 SiCp) 3 Z r H 8 %T*#fc 0 r.tf>ffc 

^©fltittt^-NMR^ 13 C-NMRCJ; D^SUfc, 

1 H — NMR (C 6 D 6) Me 4 Si): 5 3.3 5 ( s , 1 Hh 4.83 (t, 6 
H) N 5.8 6 ( t , 6 H) ; 13 C-NMR (C 6 D 6 ,Me 4 Si) 6 106.28. 
10 110.10, 116.08 
<HJ£M5 > 

tifffl^T, 10 0ml 3»c||Jfi^ 1 -V&btltz. h V 1/7* 

^v?^D = ! >At KU K ( I n d 3 Z r H) £ 1 mm o 1 (0.44g) S:f/V 
^^ 3 Om 1 lC»tA/»U.?<^vl'V* n^y^^xy^ 8mmo 1 JnfcSo 8 0 °C 

ir»cJ:t) N (MeCp) 3 Z r HSr«X^8 7 %T*#fc n O-fb^^WJttt 1 H- 
NMR N 13 C-NMR(a <9#:;£Lfc 0 
ft^^NMR fc°' — 9 

1 H — NMR (C 6 D 61 Me 4 Si): 8 2.6 8 (s, 9 Hk 3.25 ( s , 1 
20 H) N 4. 85 (t, 6Hh 5.40 (t, 6H); 13 C-NMR (C 6 D 6 , 
Me 4 Si) 516.41, 103.19. 110.52, 119.16 
<HJ60!|6 > 

mmmmmrr, ioomi •r^myy^^^mmm 1 -e#e>ttfc mj 

^jW-jVzx- i)At KJJ F (Ind 3 ZrH) ©1 mm ol ( 0 . 4 4 g ) Srh/I^ 
25 0ml tCtfA^U 1, 3 ?-tV%/9 n-<^ i^^fc 8 mm o 1 

iSls^tSitU:,);!), (l,3-Me 2 Cp) 3 Z r H&lfc^ 8 0 %T?#fc„ ^©ffc 
^©ilfi'H-NMR, 13 C-NMR. Xi»#3HWf J: 9 ftjfebfc. 
M/£NMR^^ 



WO 2004/037841 ^kjP200A«13&l!i- 

57 



1 H — NMR (C 8 D 6 , Me 4 Si): 52.25 (s, 18H), 3.48 (s, 
lHh 4.60 (t, 3H) X 4.93 (d, 6 H) ; 1 3 C - NMR (C 6 D 6 , 
Me 4 Si) S 1 5.9 0, 1 0 8.4 1, 1 1 5.3 6, 1 1 8.0 0 

5 #e 5 ^fc«it^m2 0^^i- o 

^*#H^T, 5 0ml t^a77^3^Hi^iJi h 
/^^/^^ K y K (Ind 3 ZrH) <D0. 4 2 mm o 1 ( 0 . 1 8 5 g ) 

£ h/^^8. 4m 1 ICttA/^U 1, 3 n^L^i^^&r 1.68 
10 mmo Uni, 4 OtTM 8 Rtf^/ft £itr5 ~ t\ZL X 9 , Ind (1,3-Me, 
Cp) 2 ZrHr#fc„ ^-NMRCi V bfclfc^te 5 0%T"fcofc 0 

1 H — NMR (C 6 D 6 , Me 4 Si): 5 3.56 (s, 1H), 4.23 ( t , 2 
H) N 4.42 (t, 2H) N 4.5 7 (t, 2 H) 

15 <mMM8> 

i*#ffl^T, 5 om i •r*m.7?*^\nmw\ 1 -e#bnfc b v *4 ^y*~ 

/l,i?/U=i=^ 9AtK!JK ( I n d 3 Z r H) ©2. 9 mm o 1 ( 1 . 2 7 g ) b 
/^y3 Om 1 iCttA/Sb, 1 -^^vk- fcf/t'v'^ n^<:^£r s^x^fc 1 

1. 6 mmo 1 7JP^ N 8 O'Ct? 2 B#raSJ&£«:„ W^^V^fci, #fffibfc@#: 
20 &n-^*c-9-^X«m%>-1-Z>Z.tfc£ V), (l-Me-3-PrCp) 3 ZrH£lIX 
^9 0%T*#fc o r <Dit^(Dm^n 1 H - NMR s £ t> Lfc 

1 H — NMR (C 6 D 6 , Me 4 Si): 5 0.96 (t, 9 H), 2.27 (t, 9 
HK 3.41 (s, 1H) S 4.63 (s, 3H) N 4.90 (m, 3H), 4.96 
25 (m, 3H) 
<MMM9 > 

ti#ffl^T, somi -r^m?? x=i\zmMmi T*&b fitc h y ^4^?*- 

!)AtKPK (IndjZrH) (DO. 31 mm o 1 ( 0 . 1 4 g ) & 
^t^Sml ^ttA/?§U ^y/'fyr^ (B e n z I n d) 1. 2 mmo 1 jbP 
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Xffift~fZ> r t ^<t Y) N (Benzlnd) 3 Z r H&I|X^ 8 3 %T?#fc 0 itfMfc 

5 1 H — NMR (C 6 D 6 , Me 4 Si): 63.30 (t, 3 H) N 3.85 (s, 1 
HK 5.80 (s, 3HK 5.97 (s, 3H) N 7.25 (t, 3H) N 7.35 
(t, 3H) 7.66 (d, 3H) N 7.51 (d, 3 H) 

<mmmi o> 

10 =;i/^/i/3 = t>Ak KP K ( I n d 3 Z r H) SrO. 6 4mmo 1 (0. 2 8 g) 
S!)s^y^yfyO0. lmo 1/1 b/^^^^r2 1 m 1 ^n^TttA/M 
U -tb^8 0°CT*3 O^^KiS^^fc (MT^-^^ftofc^. 
WLfc) 0 #fttJ#H^ itii^ n "^^^^^i V) 0. 3 8g £H]l|XLfc 0 ilO 

#b^fc@ft:fi N (Dibenzolnd) 3 Zr HtfcSri^^ofc, (Ifc 

ms 1 %) 

<HJIS^1 1 > 

l T'tbtlfc^ I n d 3 Z r H^ttl^i ttffiVN, £AT<Z>fil^ 
20 S^^rfrofco 

I n d 3 Z r 5 . 0 n m o 1 3JB*L N $ btMAOO WV-zci/^g (2.6 mm 
ol/ml) 5.0mmo llriMni5M#UfCo 

LfcJgfl: 2 0 0ml O^^i/W^^^— /HK;*— 7&mM 
25 b/kxy l o 0 m 1 SrJDiv ^lc±IB©iIf 1 . 4 m 1 iOA 

XWfrTKS O'CfcUnSI&Lfc. #a-. a^H^ 0. 6MP a kt£& £ 5 Y 

l^a^yxfi/yr#bJl, I^jSttf±7 4 kgPE/ (mmo 1 Z r • 
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MP a • hk Mw= 1 0 2,6 0 0. SfcMw/Mn= 2. 9 7T?fcofc 0 

<m&mi 2> 

1 TibtlfcM I n d 3 Z r H«r-fi£V\ JKT©fi^RJt&%flofe„ 

iiiiMTx ioomi77^3 mnjfefli i -e# tbtitiik&Va i n d 3 z r h 

5 Sr0.4mmo 1H®L, 1 5m 1 © h/Ux'y^pi s h /l^ V A/$S?& £: bfc 0 
OV^-C*^ 2. 6mmo 1 /m 1 (A 1 JDfC^/MBc) tfM^VKT/l^ / 
4 Ommo 1 SrJn*.TM."T* 1 0 #|HHfc# bfc 0 

300 ml 77^="^40 0 °Ct? 5 l$|J8&J$ bfc S i 0 2 1 0 g &r;&n*U JifBO 

10 ttMM#&#fc 0 

h ^ I/— MJ cx^/UTA^ ^ 17 A©^^"^^^^ (0. 5 mm o 1/ml) 
&0. 2 5m 1 fc_hlB@ft:ttifc«r 1 3 Omg^tlx.,^-— I/— <P<£> 1 - 

15 tt^JE^O. 9 MP a K^^fta* b 2 B#F^ (Dfi-^^tTo fc D 

ISttttl 7 3 0 g/ (gftMK -MPa-h) Tf*9> Lfc^ 
flsftM mi.4g/l0^ ^^0. 9 2 4 8 g/c m\ Mw= 1 2 4,5 0 0, 
Mw/Mn = 2. 5, ^$^^0. 4 2 g/cm 3 , 118. 1 °C^?feofc„ 

<HJ£0i|13> 

20 mmmex^^titi^m (i,3-Me 2 c P ) 3 ztH», &,t<dm& 

SSRBtfebfc 2 0ml tf>i^ V^Wfc h/Vay^5m 1 *Bx.> £ b fcHb-£-#> 
(1,3 -Me 2 Cp) 3 ZrH5:5.0/inio linis £ bi-MAO© h/t^;/^ 
(2. 6 mm o 1/ml) 5 . 0 mm o 1 SrtfiTiPi 1 M# Lt» 
25 m#m§r#bfc^*2 0 0ml <DXy"> A>8k*— V ? 

Smbfc^, h/l^c^l 0 0ml SrJnx.^ $ bte_LR©ttj£#*«r 1. 4m l^Bxi 
Tl#Tt8 O'CteJBf&Lfco ^^VSTx 0. 6 MP a <b&3 J: 5 b 

-a-^itufco 
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9 7Ky ^UZ/tf'&btl, ^l^gtli6 0kgPE/ (mmo 1 
Z r -MP a • h) t?fcofCo 
<^Jl 4> 

mmm6x»mbnfrit&m (Me 2 c P ) 3 zrH», uT^m-B-Rm^n 

5 ofc 0 

^*#B^Ts 1 0 0ml 77^3i^li6r#^fcM (Me 2 
Cp) 3 ZrH?:0.2mmo HSU 1 5 m 1 <D h JU^^&lJQx.^ \*;V^^tf 
k>Wlfc t UfCo OV^^S 2 . 9 mm o 1 /m 1 (A 1 W^^^Wti (O * ^?VT;V 
% SSr^^mWLA Ommo 1 SfJDiTifitl 0 L7t„ 
10 3 0 0ml77^3(-6 5 0t-e5l$FIMLfcS iO ZN 1 0 g £rAfj£, Jh 

h^V— b y ^^/kT^5 ^|7 A<7)— ^-^^^ (0.5mmol/ml) 
15 SrO. 3m 1 t ±f5@#:M££Sr 7 0 m g^nx.^- h ^ U—-f<DmM^<D 1 -^x 

y/xf ^fc7KiM^6 0 0 p pm, £bK^ffi^0. 

9 MP a ^&*<Z>#;* L&tfSfe 2 HtF^M^&fTo fc 0 

tgttte3 5 0 gPE/ (gf&m • MP a • h) T'fc «9 N ^Ufc^^W^M 

^liMI I40.2 3 g/10^ ^^0. 9 16 0 g/cm 3 . Mw= 14 0,0 
20 0 0, Mw/Mn=3. 4 N ^$gftO. 3 8 g / c m 3 "e$>ofc 0 

<Hl£#iJl 5 > 

^MgT^bHfcfb-a-^ (Benzlnd) 3 ZrH^\ »T©i^K 

^*#ffi^T> 1 0 0 m 1 7 7 ^ = tllli 9 T*# b tlfcft^ (B e n z 
25 Ind) 3 ZrH^0.2mmo HiU 1 5m 1 © h/Wxy^pi, h/Ua:^ 
tfA,mmtlstc 0 oV^T-M2. 9 mmo 1/ml (A 1 HC-T^/HSfc) ©^f/WT 

Ommo 1 ^JPX.T^?y.T*l O^r^^bfdo 
3 0 0ml77^ = C6 5 0 °CT 5 8#Fe!1$iJ& bfc S i 0 2 1 0 g SrflBx.. _h|3 

<Dmm<D£:m*mz^ 1*70 -*3 <t t;iffTT«^i* l & 5 @ 
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h^ls— 7^ Y)) ^JVT ;\s^~t7 ^(D^^-y-l/y&m (0. 5mmo 1 /m 1 ) 
&0. 3ml £_LfBBteftM£4' 9 0 m g flu U—7<Dflft'p<D 1 
5 ^/^^-U^^JtjJSO. 0 8, 'HtiL*.mWk&& 7 0 0 p pm, $b^JEE^O. 
9 MP a 5 ^**©^Sr#fl&U!te*S6> 2«PlW©«^Srffo*: 0 

?§14te2 OOgPE/ (gftUgi • MP a • h) "Cfc^s Lfc^ U^&M 

^ttMI Ii0.5 2g/10^ flO. 9 2 0 0 g/c m 3 N Mw= 10 0,0 
0 0, Mw/Mn= 3.2, )J^igO. 3 9 g/cm 3 T'fcofc 0 
10 <Ifiil6> 

HMJ 1 ■V&htlftfc&m I n d 3 Z r H£H£V\ £TF<E>fi fro fc. 

lifl^T, 5 0 ml 7 7^3fcHli 1 -e#bttfcfb^fe I n d 3 Z r H£r 
0.2mmo HSU 1 OmlOb^xy^Di, h;i/xy{tA/j»»t Lfc. o 
V^TitSl. 1 5mmo 1 /m 1 (A 1 JOK^-t/HBc) <D V ]) ^ y^;U7^5 = ^. 
15 «8.7ml (Al : lOmmol) &*P;fcTMT? 1 0 #raH£8s Ufc. 

3 0 0ml 7 7^3|:|tl|$i o g 1 8 0 < C*T?K^ftift Lfct, _b 

20 f^U-^ ^fy|:9 00mK h y y 7^/1/7^ *^>)A(D^^ty 
(0.1 mm o 1 /m 1 ) 1:1. 0ml, 1 -^^-fe^Sr 15ml, _h!E@#: 
ftfejS££r 1 3 Omg&IXL,;*— :/<£>:£ffi% 0. 9MP a tftoJ: pcn^W^ 

mmzi 73o g / uahr -MPa-h) ffeu, gLf&vtc^u^&m-et 

25 {^liM lU0.9g/lO^ ^^0. 9-2 6 9 g/c m 3 , Mw= 1 3 2,6 0 0, 
Mw/Mn = 2.2, i^MO. 4 2 g/cm 3 fifeofc. 
<Jfctfc#i|l > 

I n d 2 Z r C 1 2 &mmf&ftk LTfflVN, ^T^m^JfcSrfTo 7c„ 

2 0ml ©^^l/y^fi' (>^x^5m 1 JUx., £ b ^"8^ 
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Ind 2 ZrCl 2 ^5.0/jmo lJD^ £ h\CMAO<D h/^^-^W-W (2.6m 
m o 1 /m 1 ) 5.0 mm o 1 &^ffi.X*1Wx. 3 0 ftMW bfc D 

it#^^#Lfc^ft2 0 0ml (D^x^W^.^^— ^t^— V—y^r^m 
g&L?c^ x h/to^l 0 0ml %^B^> $ b^JilBO^^^r 1. 4m 1 ^Bxi 
5 Tif#T^8 0°C^»bfc o 0.6MPa 

fi-^Kl £ *) H*V ^Uls&mbtl, Z<Dm&fem-£4 3kg PE/ (mmo 1 
Z r -MP a • h) X*foo%L 0 
10 <ifc^2> 

I n d 2 Z r C 1 2 £M£V\ ^T^fi^Ki^^fro fc Q 
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